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(57) Abstract: A laser beam machining method and a laser 
beam machining device capable of cutting a work without pro- 
ducing a fusing and a cracking out of a predetermined cutting 
line on the surface of the work, wherein a pulse laser beam (L) 
is radiated on the predetermined cut line (5) on the surface (3) 
of the work (1) under the conditions causing a multiple photon 
absorption and with a condensed point (P) aligned to the inside 
of the work (1), and a modified area is formed inside the work 
(1) along the predetermined cut line (5) by moving the con- 
densed point (P) along the predetermined cut line (5), whereby 
the work (1 ) can be cut with a rather small force by cracking the 
work (1) along the predetermined cut line (5) starting from the 
modified area and, because the pulse laser beam (L) radiated 
is not almost absorbed onto the surface (3) of the work (1), the 
surface (3) is not fused even if the modified area is formed. 



BEST AVAILABLE COPY 



WO 02/22301 Al IIIMIUIIDHniinUI!H 



LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, 
PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM.TR, 
TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) tlSIS flfilfy: ARIPO ftif (GH, GM, KR, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZW), i — 7 *>"7 ftit (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ »j Aftit 
(AT, BE, CH, CY, DE. DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



(57) £»: 

Jox»*« ft WW f « - i: #t- S 5 -if tinttmRV v — y jbnxg&g ft JMfef 
5o ^^(RJRftjB^^-frS^-riPojnx^jfeft l ©rtaufc^j^Pft^t)* 

Ts /VI/* I/— If 3feLftflDX*«M& 1 OliB 3 (DWttttvJ > 5 J3,TO LT V^ 

So M^PftW»f^7^>5tt&ot^I&^^5c:i:fc: < fcD> ttlt«ttft«D 

m^nma 1 0*153 p-if^L^^^JK^ft&^o-es &g 



WO 02/22301 



PCT/JPOl/07954 



wmm 

MS* 

io . MZ\£*m*0 *J\^if? xmm®&omn3:tt^QWmirzffim^ inx 

inx^»OM©»^l»±-r2)^&hLTs «i«> ^2 0 0 0-2 1 
9 5 2 8t&imi2 0 0 0-1 5 4 6 7-9&«fcW3*3ftfc 1/— tf fc<fcS12J 

t-s«mfc*Mc»*^b**Tjipxjfft«*tiD»f'r*o 
^©©sf^-coiyti^o^s^sfln^^rsiifc^So <fcot\ c*it>© 



i 



WO 02/22301 



PCT/JPOl/07954 



mmt&ztifi&Zo &tzs ctv^©w^T-(±¥^x^x^;u^-^#^ 

o 

(1) #&Wfc&31/~1f2jnx#$fcfci\ iPX^f»(Dp«3gp^ft^^-g-t>-y-T 

W^^^TSnx^^^TO-r^iii^tscD^ inx^tJoOTra 

20 qTf6fc£3o 

25 x^«l«|0^ffi^^rtaJ^c:|||S^c:^liPi^jfc»■e%J:v^u «©iSS-?:& <kv\, U± 
mwhtc (1) ©££&> ftTBiwr* (2) ~ (6) \z$)WZ%Zhl:%>Z> 0 



2 



WO 02/22301 



PCT/JPOl/07954 



£-^9-$jt# 1 x 1 0 8 (W/cmO &±X'fr-ortjlxm& 1 ju 
n H-S K-^;^-ftit# 1 x l o 8 (W/cm2) JSJUnffro/w^iffi 

&lZ&tt&V-S7/iV-&]g.& 1 X 1 0 8 (W/cm2) U±Xfr-DJVlsXms 1 U 

si^To^xu-^^mMLs inJin^cDwm^^ ^ >izm-3XtoT.M 

20 

s W 1 x 1 0 8 (W/cm2) U±Xti>-DSVl*m 

ftiusvxTtDm^xxs-^KitmMhx^Ze iot, twnnmaonrnt^ 
25 mmmmwmghZo ^ommmmmmt±%mm.mMo~mx^(Dx, # 



3 



WO 02/22301 



PCT/JPOl/07954 



tilZ&ttZ tf-^7-mS# 1 X 1 0 8 (W/cm2) &±Xfr-DJVlxmifi Ins 
x 1 X 1 0 8 (W/cm2) J^±Tfro^;i/Xi|ig 

o 

25 & tfisj $ nit LxMJLM0Lm<Dft®izmy£&z&t>&x v 

-vx&mm-?*, *mmx%%o z^\z^nMt\y-^%^m%Lx^(ox, 



4 



WO 02/22301 



PCT/JPOl/07954 



5 ftfriom^tZs »tl^o Ztl\Z&tH£ s »CDl/-if^^lI^ffiV^TV^-2) 

-if ^ & o t * afcjtfSB© wt^ t & s o Mfc© i/ -if « * tat* $ n 
T*ft©H3fc^ & nwffc^-r s c £ #t # a cd t\ snxiijg * $ s £ £ 

15 #T*t5 0 



5 



WO 02/22301 



PCT/JPOl/07954 



5 *»98fc«*l/-1«IDX*«cJ± % *«W**#©rtaJ(cll^«^to*Tx lift 

St:— x i o 8 (w/ C m2) JW±Tf**"3/i;i/^«4J l # 

10 ^-^7^9-^^ 1 x 1 0 8 (W/cm2) ^Htp-DSVlZMft 1 AisJ^T©^ 

tilt, ±tttftWte&% U-mntt&bmWtom&lz&io, flQX*r#t$l©Siffi 
15 WiPX^DTtg^^|, 0 

wff^^ttx^ d> ^©@m©o ^^-r^[nra©^»^^tifep^ 

(cEltfiPX^tJ©^^ i/-if^©*^^^-t)-a--§), £ a £ £ 
3o M•rs|plg§g|5©P^«^^tlfe«©^4S(^v^-t, inx 



6 



WO 02/22301 



PCT/JP01/07954 



axsswits, ztzmttttZo ifjnx 

5 (2) lfJPX^rtttt N lW©«R*©*|Rfi^*U&l/- 

f S££fc«fcDs 1IDWf^^7^>fc»oTjDxm%©^fc^3fc?i|RiRt:«fcS 

aawwte?&*-r &xa an* s c a * * 0 

is ©sw^riRi^ipx^tjcijDBjfM^^ > ii^&a ck a i/-if3te*jnx^jfe^ 

*HWfc^*ix-ifftjx^riScfc«fctLii, W^^-Y>raofe^|qiJ^ 
20 ^k^^tami^cMWi^nsoUs Jux^gL^^UDBf^^^yfc^ 

^P3^t«R©Mlft©S^©^/SW©^^0^T"fe§o l/- 

3t*n*o*n^©^©jBtft<«wiw**i5. #R^(±jpx^»©iP^ 
*^0JMsv-ifinx^^ i ^©fliR^cfliRffl^Sbfcp— tfjte© 



7 



WO 02/22301 



PCT/JPOl/07954 



1 x 1 0 8 (W/cm2) JiUiT fro 1 #sJ^T©^#T* V-*?%*mM 
1 x 1 0 8 (W/cm2) ]&±TZfr-o;V\,xm& 1 jbLsi&T<D0kftX I/— if 3te*ffS*f 

*^^^jDxmt)©^si5fc^t)^frov-^©iiRii^*^t-ffin©fiW 

finx^fe4a©«JWf^7-f > ck -5 ^ Safest* ttS tr— ^>7-^)g# 
1 x 1 0 8 (W/cm2) JBLtTfl^WaMtf lns^T©^frT*l'-1f^$Mt 

So 



8 



WO 02/22301 



PCT/JP01/07954 



SOTs ±B*»fflft:ffi*l/— !fipx*ifefcraillfc, afcH«*8*«i*fl<jfc:^T? 
^*^ISfct^o^o^nW©^l^©^^S«fc1-S^^^Wti^55c 

lfiI©tlD»f ^ v ^ > o &&9tffitt&ft*ti tMt 5 £ £ § £ o 
*%W\m% I/— tfinx#Scfcj: N 1 W^©WR¥©*R<H3fc* bfe iz—tf^te© 
20 H3fc^*linx^%©|*jaJ t^to^-^o V— if R{B^**-rfllR©Stt*« 

m^nmQowm^fe^j «t 5 ix jpx«jfe»t:i/— 

£fcfc<fc»K tJJBf^^ -f >fcteoTJnxttft*&«»rt-3xa&iI* 5 £ % 
#IPJ§M3 l/-1finx^fc«fcti(i, b-1f^©HRii^^^-r^R©^ffi 

25 #Joxttft%©sj»rP£7 >f > tfts «t a ^ Jpx«jft«r©rtajfcibtejS*«&45 



9 



WO 02/22301 



PCT/JPOl/07954 



©ft^Olf-^/W-^^l x 1 0 8 (W/cm2) &Lt£&3 <fc5fc:/Vl/*l/ 

R^^^a-r^ncsffi^px^tio^DiT^^'i' > tfco <t a »x^rgitj 
ffift^mffi^mz£bmB$fttzsvvxu~y t ft(Dmyt*v&9 o° ostein 

10 

/C 



WO 02/22301 



PCT/JPOl/07954 



%o tots wtits m%faRrjm&%fa(DWM¥fe54>izfe^tzfommw, 

MOt-^^7-Wlx 1 0 8 (W/cm2) &±fc&SJ:5fcAfl/;*l/— 

mm^54 y\z^xmT.nma^mm^mmt- 

^mt. \s-v%mi*bmszfttz)V]/7\/-v%®m%fo®v-tw-&& 
^ixio 8 (w/cm2) u±tetez&*>izjv\/7u--y i yb*myttzmyt ; £®it 



ll 



WO 02/22301 



PCT/JPOl/07954 



ft©;i <7 -©* £ £ fcQfc*;* * y h o-^fe i: ®*mM& £^#>f34it 
IBM^^s A^ftfe^l/Xl/— !f^©W-©*t£ic:g"^-c £©;*;££ 

©w-©*^£fc£D7TM£ftsafefC*tf y h ©im £ v — if Snxtu iz%az>z\ 



12 



WO 02/22301 



PCT/JPOl/07954 



1 0 B (W/cm2) \>X±\Zt^X^lzn)^V-^%^%-r 

zmtR-tzitmmiR^mt, ^mm^mz&bmtRzntz&mztfy b®^m 

m^StfrbmiU MiRZtitz&Hztfv h®^h££^LT^£o .fc^Ts 



13 



WO 02/22301 



PCT/JPOl/07954 



X 1 0 8 (W/cm2) W±(3^^ct5{3^;i/^l/-1f^^^-r 
t?ft^©IP§Plfc©;*£££amx#y b©^&£©*SlllIS#£^&failLfc*§ 

^ i/-if^M^^mit^nfe^;i/^ix-+r^©^^©tf--^7W-^* s l x 

10 8 (W/cm 2 ) WJ:fc«i5«J:'5fc:^;bXl/~if3te*^3tet-S^ffll/>Xi:> 



14 



WO 02/22301 



PCT/JPOl/07954 



tiz& Djpxjwfewortttfc: i ^oafest^^y him&zt^ w-m^mz 
mmomffi^mts xio^fitc^jix^-^o^u-o^^izRxfxti^ti 

io 8 (w/ cm 2) \>A±.\zte%&o\z^)\,xis-vft*mfttzm%mi'>x*m. 

■&to#z>¥-Wib, m^nmacomm^^ j y\z^x^)^\s- j $%<Dm.%£k 
*mKm\z®mz^z>®M^®Lb*mz., m^ttmm<DfrmzMK&*&t>&x 
i^)vx(DJvix]s-*rytzmx.ttm.mzmMtz>zbiz x m^nmrnom 
mz btwmzti, rtv-m^mz&*)mmftz>rt)wi' 



15 



WO 02/22301 



PCT/JPOl/07954 



^^(Dmam.(D^^}zm^x^fi^(D^^rm^n^m^^ h© 

o 

£ £ Hfi -T £ ^ 7 -BBfflf^ © i: ^ — if «fr £ mi* £ tvfc / 1/1/* 1/ -if MM 
^Otf-^/W-M^l x 1 0 8 (W/cm2) i^±t^^J;^ty?;i/Xb-1f 

ilDXMtlO^l^btS^tx iPXM»©W^^^ >«oT/W 

\zm%^^t>^X 1 ^;i/*©^;i/;* v-^%m^ttmalzmm?Z> ^h\z& 
$5£ft£^;i/;x i/-ifft©w--©*iS£ tJclx^y b ©^fi£2:©*BMIW#£ 

^^fBfibfc*sMM#iBit#^^, h©^m©A#«^T;:©x}- 

&i^$T^ £ M/i/X i/-if ft©;s ?-©* t £ £*@H5l^fB1t^fgfr $»^iRf 



16 



WO 02/22301 



PCT/JPOl/07954 



ftatfy h©ifiSfc0ffl«M«ft^»ia«bfc*BMH«iai«^j9*llifit*o &St 
* # y b ©^©A* tc£ t3 i^T £ © \Ji£i::JlMT* t S/^M \s— if #©;1 7— 

fc ck t> ftfc/t 7 -©* t £ £ & 5 «k -5 1/ -if ftMfr £ WW* ft3 /w* 

i/-if#©;w-©*£ ct-oT, ^s©^m©&icx^ 

*%BJt^s u-if7)nx^g{±, l ^s^tf©^;^ P-if^fciH 

1 0 8 (W/cm2) W±(c^^ c t^{z^;i/^i/-if5 l 6^^'r 

^%-&t>*T i © u-if jteftjpx^wk* tisHij-rs - 1 <t t> finx 

3ia □*©*&£ taWR*** h©^mt©ffiMK^^^»fB1tbfe1i5IM^fB 
H^©^s h0^©A:&fc2£^TC©Trafc^$T!#£IBP«© 

SttHPftaBR^Sfc «fc DS»«c;h,fcllnft©*£3 J; a icHftffi 1/ >X 
i:©fflMS8«* : ?«>K«l/fcfflMM«i3f«^©*iiitao afcJtxffy h©^© 



17 



WO 02/22301 



PCT/JPOl/07954 



Iff £ l/— !f3te«kx U— trftWfr&ffilJSftfc'WX ]/-1fft©Jlft^©£- 
x l 0 8 (W/cm*) W±t:«c4J:5fc^;i/^i/— if3fe*j|3te-r 

jUR^&Hf PftjW*3M8fc «fc D tifcllPifc©* g £ aft § «k 5 fc*»© 

*%mzfa% i/— ifjnxgiiau /wxti** i ^s^T©^;i/x i/— if**m 



18 



WO 02/22301 



PCT/JPOl/07954 



^SKs^'r v yxts %k%m u >x&^t?tt^©iipgfc©* t <* &h 

jaftinii»*»©rt»fc'6't)-fr*^®J: > Jnx^Wfe»©tjD>f^7-f >tt&^x 
^Vi/^i/-if^©^jS*ffl*rWfc^»^*5Sf»^IB!i:*#jtN ftp«t#jft»© 

rt»icii3fc^i*-&t>**r i^^©^;i/^i/-^^ox^%fc:Mi*-rsc^ 

!)TO£;ft,3/Vl/*l/-+^©^ 

nswp»©*&*©iftfcacjt^*y h(D^mt(DffiMmi&*¥®mmLtzmm 

d ©^ t § ;t 7 -©*£ $ SVH Pit©* t & ©JBft'&btt'&ffiM 

©^t*av*^Mi/>X4$tf^^©iip»©^§$4iBfjS"rao 

tt-r s yytmts mmu— vytmfrb mm^n^vix \s-*?%<dw-(d 



19 



WO 02/22301 



PCT/JPOl/07954 



OiMCK-^/^-ftStflx 1 0 8 (W/cm2) a±fc»|J:5fc;^U 

«t t) to $ n .& b -if %<e» ^ -©* # £ RzFffl&comytm v > 

mmm^&t, rax^y h©^©x*fc^v>Ti©^»^ts^ 
^-srrPBP*©^t$©ia*fflPMifiSB«^s^&a^i-siM^©fc^ 

-©^&*©H©STm»©j(iiteffli/>x©aw*-rs> ci:Mtno 

#&BBfcffiSi/— 1fJnxgflte£ft{£ N asts^^v h©Tj1S©.X:fcfc:£"3MT 
^Heit^iSfr^jiiR^So 5l^$ftfe^y-©^t$SOTP^©^t^^55:5 

-©*g£&^-ra^3M& WPtt3W*«fc«k D5W?*ftfclBPft©** 

ffljSR^St: J; D^$ftfe^ft©yiy-©^t^St>*IB 



20 



WO 02/22301 PCT/JPOl/07954 

m l/-if *o I/— tf7jpx=gg#gfrj|effl l/— tf ©lEtm»f«-f 
*^W^*DixS^^$)§o £*i ^Vt/Xlx-lfft©/^-©* 

*mwiz&& i/— tftjpx^(±, /vi,* tf^©^^^Aoxmt/©ra 

^»?^7^>fc?&oT*PX^^©rt^(c#^TO(3j;3^K^*^t- 
331 lxfii;, i/— if^©^<7-*^ l x*§£ d <X&'J^ < fc5 «k 
20 •Mznt&u ^o;vi/xi/-if^©^/M^tjpxM^©^^t>-a-Ts /jpx 
Mftt/VM U—*f?t%MMirZ>z.blzjL inx^i^©^©^^^ 
>(c:^oT»pxmti©TO{3^^M^J:Sfft©QSr^^^^-r3S2x 

#3^3^ £ i/— ifjpx^^ti, ^;i/xi/-if^©*^^inx^» 

25 ©FW^fc-fr-a »PX^^it^;i/Xl/-if5fc§^lt-r3C^{c:J:!?^ 7jpx*f 

maomm^^ <i > TipxM»©i*]gp iz&yt^mmz & 

21 



WO 02/22301 



PCT/JPOl/07954 



um*m 1 xgJ: D ^ § < xfcfc/j\$ < ft 5 £ «5 til U fr-oJWZ U-yyt® 

^KiRfc «fc sffe©a5tj?««*^'r 2 xn t *iix. zzt *wm t-rzo 

#isrc % w # qrti t ft s 0 

tf«t ^«©^#^©A^(3^v^Ti/-if«^?>ai 

10 8 (W/cm2) W±fcft*J:'5fc^^l/-'!f3fc**3fe1-aibte#«i:x ^ 

^mtctD»^^nfc^vi^^i/-if^©^^^px^%©^ij^b-frs^ 

©t inx^tJ©WM^^ v-1fft©Jft^£*l*ri$f3 

gUSt^^y h#B$£*u SPX^^©^fcH^*^-fr^o^DB?f^^-f 
>fc^^T^jfe%ffl^Wfc^»^*T«jR;vi/^©/Vi/^u-if^%lipx^ 
4feJfcflSi*f ScfcfcJ: D% ttHf?g5^ >fc&oTiox#&4&©rta$fc&»©& 



22 



WO 02/22301 



PCT/JPOl/07954 



jvvxu-yyt<D&*)7gLm$Mt%'bZ <t%>£^ 1 jvv^ojvvxu-v^x- 

(W/cm») W±fc&S<fc5fc/Vl/XU-1ftt£Jg3te-r 



23 



WO 02/22301 



PCT/JPOl/07954 



mtt'i^ <-&%&o izmm^^s miz/vix \z-v%(»M%&®mft%)&W)m& 

ft»tJi N ^;b^l/-if^©^^^@^LTAnxmtl*»^^-r^J;^ 
ctoTs l/-if^PX^gfcA±^^tlfeJiJS©^:§$(3»"3V^TJf^^tl§ra^ 

if^^^mW^n^^^^U-if^©^^©^-^;^-^^! x 1 0 8 



24 



WO 02/22301 



PCT/JPOl/07954 



(w/cm*) &±iz&z>&o£jvvxi/-y t % 1 zm?brzm?t&®£, myt^miz 

M.%a<Dftmzmyt&*'&t) : &T l?VVZ<D>vi/Z i/-1f^£iPXfti»tfl3MM-f 

n-tzmmw^gLt, mmmm^mz^^mm^titcmm^mmt^mm^ 
■b&zztiz&t)^ z (Dmntwxmm-c t s* t £ omm^m^t z t&oj 

c ti 6 0 1/ -If flpx^g £ ^Ts 1/ -if flpx^gfc: £ D Bf&i? tiS &St * # 
fc®t«»*©fc «fc D ft* £ ftfcffiHt £26*3 l^x\ i2J®H^5 > (c^&o 

i d ^^nfeuMfe^^-rsH^^e^x sj;^ fc-rs ^ ^^x- § 



25 



WO 02/22301 



PCT/JPOl/07954 



# -r * i/ — tf iis i/ — if & mm <* tis 1/ -if %<om. & & vm®. 
yyt<Dmytti<Dv-#ji r 7-%g.ifii x i o 8 (w/cm») M±te&z&5izrvi 



26 



WO 02/22301 



PCT/JP01/07954 



*%miz&% \s-*?ti\JL$kW\&s /vi/*(g# i //sWT©^;i/^i/-if^*m 

?AV-®m&l x 1 0 8 (W/cm2) &±fc&2> & 5\ZJVlXU-*?yt%:M?frt 

(DMyttizmMmz&m$K% : &m^®t, ^«j^t£s;vi/*i^-ifft©ji 

(DftrnzMytti^teitT l j vi>*©/vi/* u-if3fe**nx^tifcM1- ^ 

©* 1 2 1 t-s & &M^mz kz/vixu -vftomyttivmtt&o&mm. 

«k t) »J* £ tifefl^lill <d± s $ £ & £ i o Ji^ifr^fc «fc a ;vu* i/ - 

$<DAt)lz&^x, mb&S&XZtfy hm<D&M*z<D*g$izTZtcMz 

^So aftHffi^&&tttt#^8!K £ D^ff^tlfe^TOM^©^:^^ h 
& S «fc 5 «fc S > VI/* 1/ -if 3fcCD Jtefej^©ffl^»IK«Et©^ $ $ * 

^tft^So 
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if^©^^OH°-^^y-^g^l x 1 O 8 (W/cm2) feLtfcfcfciS fc'W 
*u ^^^©^fc^^^^to-fr^o^Jif^^-f >tj&otIM^ 

^^i&^-frts ®.wviz<D/v\,x u-vytzmxttsm izmmt zztiz 

ftaflltt^Sttfi^to <fc t) MH£ ^LfeJl^©^;^ * ft § «t o 

t ft s «fc *> t&m^mz xzjvixis -vft<DMkftti<Dmttmmmmm<D* & $ 
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i/— !fjnx»*fc«fcjx«> m*>&5&Mx#v rf»©i®tt©*# 

o 

«£*:&T"£So ctifccfctUf, hl!§©[£8t©*t£©A 

u tc lit 3 ^sfeMS^^^nx^r^t;© f*ig|5 & v ^ x JB*f* tf&fb b fc^i 
IH©BE*£iigBt?££0"^ afegfig«&3DWr?£7>f >fcf6otSttlcML 

mmzm^Lt^m^tit^x^mm^m^tLtzM^mmm^m^^t 
(5) *^^fc^si/~ifjnx^^(i, 1/— y%<D%.%&*m^nmi®nu 
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x^*«J^©AIJ*I^fc43»tSl/-1f3te©il^©tttt**itSCfcCJ; On & 

o 

1/ -if ^©*ax^^%-N©x*f^|qJ * «• S 1/ -if ft ©^^©M * * d 
*»5K-^;t7-ft*tflx 1 0 8 (W/cm2) W±"eS»oT/Vl/^ffl** 1 #s 

j^T©=£{$t\ b-if ^©«^*inx^^©TOt:-g-t>-e-Tiipx^!^fc i/ 
^©A^lfilfc*5^S l/-ifft©Hft^©f£S£^;t § c ic «fc 0 „ RKffitt 
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&:fc\ afcK^tet Anx^t/©i*ig|5{c:*v^T^^^^^^bfe^-e^s 
v^Tja^«'^bbfe« , r^s®lf^<bM©^■fe^j>^< t&i^-fJxfr-o 

##gB£fc:« i/-if*ox^^(c stiffs i/-if^©^^^jjpx^t/©JP^ 

tcilt? ^^M^Mx^ti©^^^©^^^^^^-^® (00*. «« 

t4C^-a-§^ipxm^^^^WT^§o #^£#3 u-ifipx^t 
ra^ii^inxmti©!*ig^©^M#JX{im®f Jtcff^T £o 
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Myt^tm^mz^xm^o^cDitmxbxmmz^iiLm^mm^ti^ 
^z^vt^t^nmnvxmm wmmm mfnnt^m mnmm) 
mmrzt, ^mmmtxmm(D^M^itmmm^(Dx\ ^^^^omM^mco 

*mwiz%% u— n^mt, v~^%om%^m^nm>ionmz^ 
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9-?gjg#lx 1 0 8 (W/cm2) \^lrd%-oX)^-7.W\ jusUTbtZZt 

V-®m& 1 x 1 0 8 (W/cm2) U±X'$>^X^)lxm^ 1 /is&TtlrZZt 
t J: »k iPx^ti©^fc^ii^LS«^t?afeK«^ffM1-S £ ^&T-£ 

5o ^fttitu^ jpx^ti©i*igi3(±^^TO(cj:o-rMma<)fcM^tis 

1 0 8 (W/cm2) JL^Tf&oT^l/^fi^lnsJ^Tfc-rSClilt: 

25 Sli«l*MtSii:*itt5o c©«fc5fc/w:*®£ffi»-t*S<LT\ 
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m^(07i<.mm^m^mmm^tixm^^mmm^^fi?> o z\<dm^ 

\Z i !3^?>nfc:^^^«ji^(«nxmt!*^lll^^ft(^ v-*?it(Dm%& 

mQ^nM-^om^^iz^f^mmoiimiz^iD^^^t^xt^o 

x i o 8 (w/cm2) ^iztezxotz/vvxu-vybzmytt 
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mz <t d mnz fotztikomttmmmm®?-* izm^xm^n^m^m^^ 

Otf-^^y-^^l X 1 0 8 (W/cm2) DX±.\Zti.Z> & 5lZ^)\,*)s-Vyt* 

15 MM%Q<Dftmz&t)&2>^®ts m^mz^<om^titz^7,u-v^(Dm 
20 fi&tmmom&izx tu *px^^©Mnigi6^ffM^^>*^^tife 

5DX*SqJ|g^^§ 0 
25 OT©@#&I&BJI 

0 1 \±*mmmiz&% xs-^mmsmz ^x u-^m^(Dmnn^(D 
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m 3 \±*mMMMlz&2> l/-^px^fc J; £ l/-ifiPX^©#px*fiitl©¥ 
El 4 &EI 3 (3^-TJPX^r»cDIV-IV^raofeKfM0T*fe'5o 

hi 5 \±m 3 t^-rspx^ratiov-v^^^^feifffiiiiT'^^o 

m 6 {i*^SSmifc#?, i/— tfipx^&t «koTW^tifc*Pxm^o™ 

ia 8 wi^wi^s iz-ifijpx^^on i xafc*»t*inxjftMb©(jna 

ElT-&£o 
®ElT"&3o 

El 1 1 Ji#iSfflfiJ&JBfc:ft3 l/-1fJDX*tt©*4X8fc*»*JDXjtftk»©W 

El 1 2 1/— tfflnx^Sjfc «k DtOif^tife^ U 3 x/\© 
-ffifc;fettatf®©¥*&£bfcE|-CfeSo 

ai«©rtffl©aa*i:©BWR*^-r^77T;»«. 

H 1 4 tt*£ffl0|£JB©g 1 l/-ifiJ0X^^ fcffifflTf S 5 V-ifiPX^ 

■©«R8«I^Bl7ft«« 
EI 1 5li*»l0il^jt;«5 i/-ifSPX^^i^aj-r^,fc«)©7D-5 : - 
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*«*Kwrs*a;iaTf**o 

02 O&#flM^©fg20Jfc:^T> £x/v>- h fc«^f$*ifcttJH©jE* 
0 2 1 itt»I©I2it:#5WSMtSfcft©7D-ft- h 

ni2 2\z*nMBM®m2mfc&zv}mi3$k£&t) v-yytifimmztix^z 

15 023 Rxmrnmom 2mimz mm^mz «t d tf^#!W£*ifc#5i 
jitt*f#©¥iBiaTf*«o 
02 4{i0 2 3 fc^-r^383att«s©xxiv-xxiviSfc?&ofc»f®ia-c*a 

o 

0 2 5 {±0 2 3 fc^-r3fcaatt«^©XXV-XXV3®lc?&^feBf®ia'C*So 

20 026 \±mytti<D&mj&mzm < 0 2 3 izmtytmm&ttn 

©XXV-XXVSftHt&o fcl£fr®0T*& * o 

tt^©xxv-xxvs»fc»ofc»ffflEn?fe*o 

02 8 tt*HJ(6^»©!g 2^Jfc«SHD»f**©fl 1 iMtttBiZmtt x;n 
25 &Dtfi9Br?&3. 

02 9 {±*«^©^ 2 2 xgfcjjs-rjE**^ xa 
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030 &*mmte<Dm2mkttzwmi3&<Dn 3 nm^mt&mm^ ^ 

0 3 4 {±M^io;vi/X y%£flaafr* £ £££ D rate ^5 y ZWMfi 
MffiZ titzV > :r;i/©¥M©¥X£^ b fc0-e & a o 

0 3 5 (±1113 3 (C^1-^>7*;U©XXXV-XXXV^(3t&ofeifffll2IT^^o 
EI 3 6 (±03 4lZmt1)->7)l><DXXXVI-XXXVimtefc^t£mmmT-%>Zo 

037 &#ii$&M©sg 3 v-^m^ismz y?mm&Bm 

038 mm tftz is-mnttrnz j; d ^ v?m$,mzm%htzmx.Mm. 

039 i±#nMjfmcDm3Mimz%iHm%i* htz u-^t^tiizj: ^mm 

040 it^mmmmcDm 3 m\mz> v-^m^noimm^m^^o 

*S0T-£3o 

042 \±-frmm&m<Dm 3 9 0 0 mfammmz^nz 1 / 2 msim 

©£4#a0T*&£o 

04 3 (i*»I©l3^J{:#5 U— VbUtt&*m,W-t2>tz1sb<D7 
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045 \±*mmm®m 3 mtftz «t d g^^s^-r s u 

— y =i >^x^©¥®0t*&So 

5 El 4 6 \£® 4 4 C^-T^ V 3 xAfc#||J£B«i©g£ 3 0OJC&S U-lfJnx 

So 

0 4 7 {±0 4 5 t^-T^ ij 3 iAfc*»iOl 3 Wd&S V-ifflPX 
10 So 

04 8 {£#^«ai©f£ 4 $j S 1/ -if iPX^g ©Wttlf & S o 

0 4 9 &0 4 4 fc^-f >> y 3 >*x;\fc:#flJS7&ii©fg 4 Alices v-ifinx 

15 0 5 0 fi*HJS^Ji©^ 5 Mim S l/- < tfJnx**ftMV>T £ 5 y ?Z *y h 

£ imm* ft < ^ t fc«^© jpxjtwfe4»o™ia-e & s o 

05 1 Iii5 0 t^t»^7>f >±©LI-LI(:?&oTWlfciffiST-fe 

20 M0T»*So 

••J 

05 3&05 o t^i?S7-f >i:jS^-rsLm-LniraoT^^ftfe 

KrM0T'&So 

0 5 4{±0 5 0 C^tW?^7^ >^ifi3^-rSLIV-LIV(C^oT«b^iff 
M0T$)S o 

25 0 5 5 {±0 5 0 IcwtllPXJWfe^&tjDBr^^^ >fc&oT«bkTO0T 

ife So 
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So 

5 fe§o 

m 5 9 (±0 5 8 iztts? u-if %®mmiz & z &yt^Rm&mmxBj&$ titct 

10 EI 6 0 (±0 5 8 Izmir \) *%^Wmm<DMytm V >X%m^tcW>'&®mz. 

tt^omwx&Zx, 

0 6 1 (±0 6 0 {^^^ S^^PMX^g-e^^r^^^ 

EI 6 2 (±0 5 8 t^^JiD/J^^^/^^7-©/V^Xly-1f^^^V^fc^O^□ 
15 iM^Cifflt^^o 

EI 6 3 (±0 6 2 (c^^l/-^©ra(3,tS^^l!SWiSaT"B^^nfe^ 
^vfXXy h£^tf/jnx^i^©M0T-&So 

x*f»©iCT0T&£ o 

20 0 6 5 (±0 6 4 ic^-r i/— ^^©^wt j; z&ft^wmmmxBffiztitz? 

0 6 6 (±0 5 7(3^1-^J»f^^^>J:{t^t-SLXVI-LXVIfc?fi^TTOt 

0 6 7 (±*«m©ii 5 miz$h% u-vm^mmcom^mmmx & s 0 

25 0 6 8 (±#|M#i©!& 5 tfOfc^S V-lfiPXiggMx. £ *i3£«J«© 
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m m& salt © y - i/ © ffe © 0g £ fjk t m x & 3 0 

5 0 7 1 5 Wc« l/-^x«B©^*:lS!ia«Bt:$ t naffi 

mi 2 itxmmmom e m\m% n^m<Dnmm^mx$> 5 . 

0 7 3 fcfc If- >**#IBS£ ftWfci>«£-0lWB 1/ >Xfc i 5 1/ 

^©^^-ria-cfcSo 
la 7 5 7 mmz mu^mwommm^mx'^) 3 0 

07 6 fcfcSHBiR D #M£tlT V^V^i§r©*^ffl V >X\Z J; 5 V-if^fc©* 
15 0 7 7M^Dd s iBa^tiTV>§^©^ffll/>X^ e t^,l/-if^©*^ 

0 7 8 li*»l©^-fJ)Dl^l0WJtixf»ti5^JW©-^J 

08 0 &*mmm<D v~m\\T.mw(Dmmizm^ £ M±mm^>o z 
0 8 1 te*mmm®m 8mm& u-vmmz & st^y tmmtfBmzti 

25 08 2 i±*nmBM(Dm8mim%\s~ntt&b y 2Mm s Bf&$n 
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, 5 0 8 5 teifmmmvm 8 % v-v *px^so^M«©-^!i©-gp 

0 8 6 »^|gjf^©^ 8 l/-iftt^a©^W»»CDfl!i©«|(D- 

08 7 it^mffi&mvm 8 #i « * lz-ifipx^go^fw^© £ ?> 

0 8 8 i±$»I©f8^Jti5 l/-ifSPX^g©^#:$iJfIIg|5©^ £, fcffe© 

08 9 {i^5g?f$«§©^ 9 mm % is-vrnttrnzm^xtooLMMmoM 

^M^gg^tb^PX^tl©-^J©f4^l0T^ 5c 
15 09 O&08 9t3^t-^^^^^»^Mt>*fe^7y^^^$n^APxm 

^©$ttl0T-&3o 

0 9 1 ^mmmmcom sm^rn* ^-n^^m^xmT.nm.m(D^ 

lZ? ^ y ^^^S^^tlfciJPXM»©^©^J©$4^0T*^-So 

09 2 {i*«m^©^ 9^J»§ ^-ifSpx^^fflv^Tipxm^©^g|5 

20 t Z ^ y ^ ftfcflnxmtl© £ £> fcflfe©^iJ©^0T & £ o 

09 3 (iV-^©*^^PX^tl©S®{CtegbT^5W$^-r0-e 

$)§o 

25 095 i±*mmMm<Dm9mim% u~nttm*mm?z>tc&>(D7ri-?- 
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ei 9 7 {±m 9 6 izmttui:ftmo<D$i!>ftmmm'v$>%o 

ei 9 8 &*£ffi$i£j£®& i o^jt^a \s-vmjtf5m*m^xm^ttma<Dto 

m 9 9 ttB9 9 8 fc^*1mxttfc*r©as#»rMElT?* * 0 

EI 1 0 0 {±*HSte)B^©^ 1 OfllfcfRS i/— *f^#&£^T;!jPX;*mtJ© 

&^£i»rsfc»©^&©7fcji 

^tSlfiT?*> I/— if3fc©ai***1irfc*S< , r4i:nliv>Bo©*fl s (n= 
2, 3, 4, • • TtmfciftJK#£l;So ^©SSft&^^frPIRiKi:^ 

a» /^VXSCH^ l/-if*te©§ftKI±l/— if^teom^O^-^/^-aFJR ( 
W/cm2) T&StK ^J^tfK-^^^-ft*** 1 X 1 0 8 (W/cm2) ]2JL±<D0kft' 
t?^3te^iRJR*»^U4o tr-^yi7-a*|± N !f*©l^ 

cfcD;£tf>£*i£o 3lfc$0*& % l^-if^©^Jg{il/-«©^^©m 
(W/cm2) T'&£3o 

EI 1 ~EI 6 ^ffiUTM-TSo EI 1 141/-" !fftnX(fOjPX^ft* 1 ©¥®EIT'& 
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— ifjoxftoipx^ft* 1 ©¥MT*& t) s I2I4&EI3 fc^-Tipx^tJ 1 © 
IV-IViS§U3&ofc$rffil2lT& !K IK 5 {±121 3 fc^-Tinx^tl 1 ©V-V^fe 

0 1 xvei 2 tc:^-r i 9 jMx.ttm.rn 1 ©st® 3 twifs? > 5 

cftfc *K 03-05 d^-r^a ic&JC^ 7 > 5 izfe-zxm 

xnmaKDnm^o^B^Mo ^mmmmiz^u-vrnx^mt, mx 

7 zmmtzomtm^ mxMmm i tf^L^^^-B-ipx^-^ i © 
M^^^IIS4x^^^•^±•cw^7^JfMbTv^^c iot> mx.Mm.rn 

10i®3tii 1/ -if :ftL#{§: £ ^ £M£ ft & ^ © *PX^t) 1 ©3i® 3 

©^*^i!jti^©T% la 6 fc^-r £ o izmLm^tt^mxttmrn i 
nct^t^o £ot, to^r»i©^M3^w^i!iti*^^-fr^ 

£ £ & < toxMmyd 1 ©« # RTti £ & & o 

KmrnzmtibLxtoxMrnwrnti, rnxmrnmrnm^fi^m^x^^o z. 

^J^i^pxM^©Ji^^^v^-^©^oifTfe§o Atefttefiftmnz 
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©jp $ \±w < & sffiia t & ^ ©^ c: © «t a &»&© «t ^wm^mt^m^} 

(1) ~ (3) #<&5o 
15 (1) SIUS^-OXIM®^ 7 y ^ §^tr^ 7 ^l^ffil^- 

l/-*?yt*mz.ttM%) (0J X. fcf # 7 * -^LiTaOs & & 3 JEE ) ©rtfiBfc: 
IM^^fctt, lM(:*3l^tM^lx 1 0 8 (W/cm*) JBLhTfiPO 

i^tl® rtSS £?&£>-f <fr tu c ttfc J: D #nx*f iitJ©l*)g|3 £ * ^ s> £ 
tlfco «#HMfe©±RttfcLT8\ 0>J*fc£l x 1 0 12 (WArn*) 
T*&3o ^;i^"li&#J;U£lns~2 0 0ns##3;L^o ^?IRlRfc:«k 
25 S ^ ^ y ^««©9BJ«ttx m 4 5 0 l/-imiQXffiSfe£?l&:*:& (19 9 

8#. 1 2E) ©SI2 3H-SI2 8H© ""@#:^-if-i^M(3j:5^^X«M 
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(A) 1)\\X.nmn: 'UVytT.-X^Ts (Jf£7 0 0>izm) 
5 (B) I/— if 

: *mfa V -If ®^Nd:YAG 1/ -If 
$5 : 1 0 6 4nm 

l/-ifftX#>y hifM^ : 3. 14xl0- 8 cm 2 

10 liD^U^&gfc : 1 0 OkHz 

/^VXipi : 3 Ons 
ffi* : tB?J< lmJ/^;i/^ 
Iz-lf^fiSM : TEMoo 

15 (C)Hft/Sl/>X 

v-vft&mztt-t&mm 6 cm— 1> h 
(d) i&jLftmnttmnzh%mm.i$®&mm& •. 1 o omm/# 

u-if^^vi/^b-if^cDTmrajs^tf-^^y-^A^^n^o 

& 1 ; Vl/ x © v -if ft £ D inx^tj© M £ £ ft ^ 5 s> ? ( $ =y 

bt£.Z>o Z^vV^iZv h®*%$l±s Y(DK*X<Do%Wck<D& 
25 i$hteZ>mft(D*.%i$-1:$>Z>* ^7 7 * ©I^T^tr-^ 1/ >X (C 
) (DfeWl 0 0{g, HlPife (NA) . 8 0©^AT*$)5o ^5 7* 
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©fiATw-r^-^ttHftffli^x (c) <D&m&5 0fe, nnft (na) #o 

. 5 5 fc?-£/i7-®Jg# 1 0 11 (W/cm2) gftfrfeftptfflfe 

#^ffiJ$Bfc^si'-TOxfc:te^T* *^y£^:$ffMfc«fc3;&nx*r 

yytLzm^ttrnm i izmm Lxwm^fe^j yiz^^x^mz^^ ? turn 9 
■t &r>\zv *, z mu^MM^ i (omm 3 2 1 iz$m u 011 1 ^-r £ 

5 fcrflnxmtJ 1 *sgytuS £ biz J; DJnx^tl 1 #«£*i3 0 iDX*rg>^© 

(2) &mmM&mwmmmn<DM& 

v-if^^inx^t; (mf£^y3>©<fc?&^##w» ©tWcn^ 
^fctt^ Mft&lz&ttzmf&mtt 1 x l o 8 (W/cm2) W±^^o;vi/X 

iba* i jusiiiycD^xmm-t^o ^n^^m^n^onm^^mm.^. 
&^xmm&oiztinm$ti2>o z®mmz& ^m^n^mommzmmmmmm^ 

ttcs mmmmmimmtLitmm^mm^ifimt Ltcmmt^? zt&x% 

mfemwmmizmtLfzmnt^oztbxnzo o^tK ma\t, jim^h 
n&fr^mnm&tzmhLtzmM, ^m^mMt^^m^mmizmtLtzmm 
s ^m^^m^mmR^m^mm^tsmitizmbLtcmm^^t 
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3o tnz*totaifii'V3>m&iiMi&oi*&, ®mtmmmzmjLmm&i<v 

W/cm2) T-££o JVlXM\±m%.&lns~2 0 Ons#£?g;U>o 

(A) flDXfti^ : */ ij n > ^7 x;\ (Ji£ 3 5 0 jum, 4 

(B) lx-if 

ftiH : ^-##:l/-ifii^Nd:YAGl/-if 
: 1 0 6 4nm 

10 l/— *fftx*> MlrM : 3. 14xl0- 8 cm 2 

:QX4v 

Mt)teVm®.$&: 10 0kHz 

/WXM : 3 0ns 

Hit) : 2 OjuJ/mvz 
15 l/-1f^SW : TEMoo 

(C) 0^ffib>X 

5 Ofg 
NA : 0 . 5 5 

20 u-if3te$ftgfc»ir saw : 6 o ^— t > h 

(D) jDX^f»^i8g^n^*M^©^|&3i^ : 1 0 0mm/# 

0 1 2 tt±E*#-C© l/-ifjnxfc £ X) wm £ tilt is U 13 > t? x;n©-$|5 fc* 

25 1 0 0//m*lJgTr&£o 



48 



WO 02/22301 



PCT/JPOl/07954 



3g}l«^bT^3o *s U □ >Sfe©Jp^t#5 0 jum, 10 0 jum, 2 0 0u 
m N 5 0 0^ 1 0 0 0 jLLm(D^\Z-D^X±tEm^7^Lfzo 

Mz-tts Nd:YAGl/— !f©«T*&3 1 0 6 4nm&;i:fe^-t\ ^ U ^ >*|£© 
JP#-#5 0 0//mWT®^ ^> , ;3>a«©F ( ggl5T*(il>'-if^#8.0%J^±^ 
ii-TSd^^frSo mi 2\z^t"y^ny^^J\ 1 l©ff£fc):3 5 0//mT^ 
S©T\ ^^jRfc^S^ife«^m^U3>r>i;N©iti;^^ OS (3* 
Bfr£> 1 7 5#m©£|3#£ffM£ft3o d©^©^3M^(i N f$2 0 0 ^m© 

1 l©ft^PM2*i£©&fIfrT*&rK &i:A,£#jt;M-r3o zoztlt, 
>J;j>£xa1 lort^T-l^-lf^^iiSiK^^iT^ MM^W^Unv^^ 

So ^^nw^^^^ib^is^©^^^ mm¥£&m*gmmm 

^m6 6M (2 00 0^4^) ©fg7 2H~fg7 3Jt© ^d#/^ U— if t: 
J:§^'Jr3>©to^iffiBj tiiaii^tiWSo 

lift raw £*is 0 s> y n >^;\©gg®«mt»i-££0igft&g^M 

So ^14M^^?)^Un>>>^7\©SMt^Mti!)ti^S^t^-r 
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(3) &Mmwm%t*m\jMW,<Dm'& 

^fr^mj^ft** 1 X 1 0 8 (W/cm2) W±T-*^^;i/XiS*s lnsJ^TO^#T» 

tiTjs^^bM^^M^nso m^m(D±mmt lxi±, mx.& ixio 

1 2 (W/cm2) f&3o /i;i/*i|gfci:0O*.fc£ 1 nsJ^TWt b < % lpsJ^T*^ £ 
«£bV^ ^^nMXfcctsm^'fbM^cDffM^ #J;U;£s 114 2 01/- 

vmm^m^mxm (1997^. 1 ij=n ©m 0 sh-im 1 im© r 7 

o 

imiw] 

mz&m-eg% v-vm^m 100 <Dm^m^m^^ 0 v-mw^mm 1 0 

1 0 1 ^Wt^ l/-if)feiWa 1 0 2 ^ N 1/ 

tufe u-if ftL*M?ttz>Mytm v >x i o 5 m^tm u >x 1 o 5 -e#Bte£ 
tifeb-if^L^TO^ti^to*)-^ 1 &m,w$ti2>mw& 1 0 7 1. mw-g 

1 0 7 £X$fi£ftfc#»j£tf ^fctoOXfiX^-y 109^ «£g£ 10 7^X 
ffi^IqI(3iS355-ri)Yffi^[qIt^ij^^§fc;to©Y$i^^-^ 1 1 It, MUSI 
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3 k, £*l£Ho©;*5r-^l 0 9,111,1 1 3(D^m^mt^X^~VM 

ztt^iqifi^Dx^ti i ®&m 3 kfi£-f 5#irj&©t> irax*rjfe% i txi* 

X(Y)ift* r-^ 1 0 9 (111) J: ») X(Y)«|^IqI tlgPft* C fc fc «fc D ff 

5o x(Y)i7f-s> 109 (ill) w»^a©-«ik5&* 0 

Is— VftMl 0 1I±A>1/;*1/— if)fe&£g£-f £Nd:YAGl/— 1fT*&£o U— if 
ftiHl 0 lfcffi^S.Cktf-Ctai/— !f kbT, £©fi!k Nd:YV0 4 b-if-^ 
Nd:YLFl/-if^^^ >1f 7 T-f TU-if #&5o # 5 S> ^i^SMlia 
SMtSS^s Nd:YAGb— tf> Nd:YV0 4 V — tf> Nd:YLFl/-if £ffl^S© 

war?**,, jBif^ftfbflwuft^rt-r*^ ^^77^71/-^^ 

18 l^ttimxJtfc* 1 ©iDX{;;S;i/X i/— ifft£fflv>-t^5*p\ ^Jte^lRlR 

i/— !f^i±i/-ift:-A*^tr«i*-e*So Mffli/>xi o sutn^e©- 
wc&So zw^^-^i i 3«±i/-if3te©itete^*i)px»ai»<DfiiBfc:^fc* 

*k i/-lf^©*^4finx^fe%©rt»fc-&t)'e-acii:*«"C§So 

i/— ifjpx^g i o o?±^^t3, mw& i o 7 K«**nfcjDx^ft* i 
«3te«t:«k d mw*zitto^^m*mzirzm&mftm int. yjtu 

^^^7-1 03 2itril3fcffl 1/ >X 1 0 5 k ft Wte«i±fc:II11£ tifc q^^ffi 
©K-AOT^119^ *ffi%.2>o e-A77U^ 1 1 9»ffil/> 

xi o 5 toic^i'D'fs'i'^?-! o 3#ffias*iTv>3o tr-A^7*u 
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1 1 9«\ ^^»©tt*»*B*U»DO^*3Klt**«ll6ft*tfro 
W$»©ft$lij©ft§£9 0° g*£«k5fcffiS£ixW3o $£/B3teffil 1 7 
#&»£bfcW«^fcfcfc:-A;*:7iJ 1 1 9Ti&^##&fteft, £©SS* 

^nfewtt^ifttf^ ^D^f^^-io3 Rvmytm u >x 1 o 5 

lz-ifjnx^g 1 0 0 tr-AX7"'j 1 1 9s 94>?u4v>7% 

7-10 3S«ffll/>Xl 0 5fcH«W±fcIBtt£ft;fcaWfc*Fl 2 12k. 
Tfm&^yX 1 2 3 £H;i3o attl*^ 12 It bT&0J*«CCD(charge- 
coupled device) # * 7^5o -f > 5 SS&'g-tfMf 3 £{?PJ1 b fcnT 

#^tt©EIM6^ m^Ml/>X10 5, ^^n^y^*7-103, tf-A 

ot>^h 9*aau «s«v>xi 2 s-cisa^ixTartteK^i 2 l-em 

XJiZtiz W&r— $ 125^ b-ifiax^a 1 0 o^ffc&Mflrrs^ 
wmm 1 2 7 i:, 1 2 9 1, ^#^^0 ii^-^m 1 2 5 n 

tr-^^SCbtW3tll 1 7^%&LtcWmyt®MM&mW3±lzi!rt) 
■&&tzlsb<DM&y : -<>? So £©iuft:r-* fcgfc: bT Xr-^JW 1 

-^9ct-5{c1"So ct^Tv 1 2 5fcb*— h 

tLxmrntZo stzs mat?-* nam 1 2 5i£, jt^-^fc^b-cs® 
3 o^m^m^mm.?-* zmn-tZo zowm?-* i±£&mw^ 1 2 7 

, 1 2 9 ca^M^a*****!*. 

W102, m&%ybu 1 1 7 Rva^— ^fflflWB 115 c t t & $> 
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m 1 4 SOT 1 5 £fflV^Ts #«BH©II lfllfcffi* b-ifinx^ 
• £"f> iDX^%lo^iKiR4^*ia^t*V^^3fcStf^fcJ;D«iJ^'r*o 

&©i/— tf# l *«^-r*i/— tf*«i o i&*g-rs (si o Do ud 
x*r#i% i ©jp £ fciijgf §o jp£ ©as*s*»r«ipx»jfe% i omm^mz 
iax^-^%1© z w*iqi0sn&**^f s (si 03). ^ii i/- 
l (omtfo p * s inx^f» i (Dnmzomis j &%tzmz, t^nma i © 

3 fcftg-rs v-ifft L ©i6ft^£*ip£: bfciaxfti^ l © z $fi^[q]© 

JDXttfc* 1 % U—tfflnxgfc 10 0 ©«gS 1 0 7 fc«g-TSo ^ LT\ n 

*ffi3te«i 1 ift^n%*^is^xi&^nmjii *mw-tz (si0 5) o 
mwzhtcWffi^fe^'i > 5 ^tsaaTMms 1 ©m 3 zmmm* 1 2 1 1 «t 

1 3 fcfig t S i a *Mr-^ ^Iff 5 (SI 0 7)o 

e©Mf-^ It Z fflXr-^ 1 1 3^ZfEb^[qJ©^»l^-y--g> (S10 
9)o ZtllZk SS^ffl^l 1 7©WOl^«3tfitt5o 

Jli^-^Mgfl 1 2 stifl&fft^-^ica^-t, toif^^^^s^tpspx 
1 ©mm 3 <D%fcxmwr->? zmnt %<> - ©k^h^^-^ 

S3 1 2 7 £^bT^&-* 1 2 9 fc^tu x^ttz J; D 1 2 9 fctDKH^ 
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£ttMMS 1 2 7 fctt^a&x^ y 7" S 1 0 3 T'&^ftfcigMeF*-* 

Wl 1 5&C©$£i&S^-#(;:^l,v^ I/— if* L ®Hftjft P tfjjnxfcffc 
»l©rta$fc&£ffifit^ Z«i^^-yi 13fc<k?)Jox»il»lftz«i*iSite: 
Mf£« (SI 1 I), 

v-yytmi o lfr^i/— *f* l *«^**t> i/-tf& l £#px*r 
l ©M 3 (DWm^fe^j y 5 Mts, i/— if* L ©H*/& p fcfc&nx 
1 ©rtSPfcHftfibwa©^ ^®Mfi^J±;!jpx#» 1 ©ftSBJc©^ 

sox^ti 1 onm^w^-r^ (si 1 3)0 f ii^ ipxwft* 1 *hdwm 

5^ >5fci&^Tiaf:f3£i:fc«fcD, SPX^tl 1 M|t5 (SI 1 5)o C 

«fc d > ipx^% 1 £ > u 3 >^ v yizfrmtz • 
>5izmmLx^z>o fi^ x fi^^-i; 1 0 9^ y tt^y-y 1 1 1*» 

£ fcfc«fc ?K Jl*j& P £«JKr?j£5>f y 5 fc^oT^tii£-£T^3c 

zxamttrj > 5 t*&-5 «t a fcjpx^^ 1 ©rtfiUfc^uTv^So jpxm 

£^#T*^£o £*lfc«fcD^ #PX^i<m©Sffi3fc«^5^>5fr^*i 

tfes fgiw^tu^ »px^^iifc:#^M^jgci^^5^T-^oip 
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5»it^§, J;oT, ^vi/^i/ — L &ipxMtJl£j§3IU ipx 

(DXoizmmiz m?7s imi$& nx v ^ § ipx^r » £ o v \t * lent-? & s 0 

Z.immfo?-y7°, Elr/H^fy7, M^©St^fi) ©#g£D£|ciJ± 

x^til^^^^n^MD^iS!:^^ M&(D&m&Zfa±$&Z>zttfx 
Hl^t^tU^ iPX^t/l©^»X(ci/— Vy6*m^2>(DT\ V 

mm jpx# qjmt & s c c ti ©$; m izmw?z>mxb mmx & %> „ 

^iPx^til©Mfc:ft^ P £i^;b^Til&£#ftfr£mbTV^o u 
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-if km is, 1 7 ©# u —vyt&tn^ft*® 1 3 6 -r S o V 

-if«l 9^6©l/~1f^4iinx^«Il©«®3*»&Xi}«o C*i«ktiK N 
^©l/-1f^^MV>SO^ l/-1f)Wi;i/*^— tf^fcit^T^^-W 
£ ItXttft -if ^T* & o T * s i^©l^l^#)fe?IW^4t 5 

«38££ * S £ i: if Rim bteZ> 0 z ©WefctH-o © 1/ -If 15,1 
7, 1 9fc«fcDKbto& P tMbt^S^ *^BJttitit:PS^$H-ri/-if 

10 ^^ifSB^-TS^EI^afeSo COfllfck Mfc©i/-if}te$i2 3#«HJr3W£7-r 
>5£*&-=>T— mzmm$tltz~-D<D7\/'tytMU2 5, 2 7, 2 9&fS*W 
§0 7l/^«2 5, 2 7, 2 9©=&^t*5^T|SIU^Jt|Eg^tlfcl/-1f^ 

«2 3*»6tHi**nfci/— !f**«-o©ii^ (^jittfii^p,) *^«-r* 
o zoMte&tiitwm^fe^j ^sfcj&otiM^!, p 2 , • • • &m 

15 «ffc^fiSt-Scii:^-c&«©-e, iOX«fc|&±£tt<5c c 
[»2«] 

^aatt*r»fcbT IiTaOa fr£>&3JP£#4 0 0//m SS©ESi?-!7i/\ 

i2«i:#5wstit hi 1 4 testis— ymnmm 1 0 osve 1 9, in 

2 Ofcw-fgSfrMUfjfcSftSo 01 9 SOT 2 0 fcaVrgBfcoVvTIJ&E?- So 
25 Ell?^iA3 1lt flM$^Si:UT©£xA$/— h> (7^;i/A) 3 3M 
.SftWSo C©^x;v>-h33lt £E*ffl^x;\3 1 £$^f3#J©ffi# 
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fct ^V7;v$;i/f3 5fc^^tiTs KggSl 0 7±{c-fey h£tL3 0 

Eir/H^fyra 7£<£a,w£ 0 && i m7^<<7,?-y7°3 7\mm^3 9 

^^7"3 7S^M^nT*5Ds ^t-S[UM3 9©^fc&ffi£©« a (8 
O^m SJS) 1fiBl&$tlX^Z>o 0 2 Oi±, Eli?>>i/\3 1 CDp^gfS 

0 2 I£*c5l^ m2^JM?,^^att*^3}S^CD«^^OV^TM 
?%o £<t\ flMP^^^IIMS (ffl2W;::k^Tf±^ LLTaOs^ 

z>te%E.mm?v*^3 1) ©»iR#tt<fe^-r^ (S20 i) D »i&m<i4 
Mob— tf^ l *m®?2>]/— yytmi o l^^-rs (S2 o 3) 0 m2M 

fc^5l^T{±^ &#Mft#l 0 6 4nmT*&£/Vl/X$[ (PW) M© YAG l/-1f 
#iI/££tuTl^o £© YAG 1/— tff± N /Vl/^©^!?3gLMIM^2 0Hz f 

TOm^ojy^^^-rs (s2 0 5) o wmnm.m<Dm$&M 

t& (S2 0 7) 0 V-lfft L ©*3fe;£©^fcg tt % W^ilTO© 

fl^&OT^MjSb-^ f;^i«»i?o 1/2 ©a«^ 

[212 2(3^^tL^J;a^ s Hl^©b-if^ L ©Hftj& P (DtiLWl±, Wmttg. 
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ttzt>-t>, £^4>©*§-£\ oitWsn-T:® Z^y^-Vl 13©i 

«I*xW^0^©Blf^=^©l/— if ft L ©Hft^ifrfij hV^M& 
^{Jioct^So V-lfft L ©Hftj£©^&i: ±&Ltc 

mxr-v (*mmmiz&^Ti±, x^^-^i o 9 S y^^-^i i i 

Z mx^-V 1 1 3JCeki)«t/?S£ft3) ±fcIEg£;h,fcl$g£l 0 7lztt 

LT«>x7N^-h 3 3izun$titz.mmtt%.ttn*mwt& (S2 o 9) e now 

»«#BO«ims^ H^fflftMl 1 7 3&»6*ftffi»bTx fcHt*b£ft£ 

wmmm.ttmzmMtZo zlt, w$m*\i ixowm&mz&rs^x, i/ 

— ifft L ©Hft^^«^^©S®±^{igt-Sckafc z fftx^-^ l l 
3^wtt7t- ^xii^^^d (S2 l Do ici-e&s Hg/Bftia l 

iiz£^xmt>tizK.mm^^3 i<Dmwmmm*i%L&m?i2 uzj^ji 
mztitcft&wmttMttm(Dmw±T*Mj&zm&£5iz z w^^-^i 1 3 

©^iM4g£Sfc£U 1 5{ctB*1-§o X^-^ftJIMn 1 5 

tt> aWfe^-^^afiP 1 2 5siP6©tH*OTK:S^Ts Z Itt^-y 113© 

©*ft^^^^^^©JP^S^ffi^fc^JiSbfc*^t^i&^^5 (S2 
13). ZClTffcJu tO»fm^©ff^StJ f ja*f^fc^jfBbT^^nfel/-if 
ft L ©Jgft;£©^fct#£W- Z fiX^-^ 113$: ft L ©ftlfi^fqlfc^ 
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«fc S £s £{£MfflUl 2 7#7t-^J»1 1 5 £fcB;frM-t££t!K 
HiMfS^^r-^W 1 1 5 # Z ttixer--^ 1 1 3©;&«K4g£M 

l/-if * L ©£*;&©&&*#£ 1* Z IfiX^-^ 113* l/-1f* L ©*$4# 

Itf^7t4 (S2 1 5) 0 
l/-if* L ©*3fcjSi©1jD*f»**J#©W*B^©E«i&*^T"r*fc, i/— if* 

7^-^10 9RV Y i^r-yi 1 lfc£»3*3 (S2 1 7) 0 tf*3®l 

iz, 8 o^m) izmts&nm^^s lortiJfcn^ p ^M-r^^at 

H*£*iSo ±$bfcffiM©M^*->l^ ffii7«)xA3 1)!pM©ff 
*rW ^^^7*3 7 »»-r*IIIKMW3 9©|IBk:^j**ttfc 

BBBRfcl/— tfjfc L *sR«U^n««t ^ fcift^^tuT* I/— if* L ©JKUHftK 
fc^E-* i 2 9T-WL^^e>l/-if*L*s^^tiS^^l3&5o 

£-T\ «W»*#»fcJIS»*n*l/— if* L fcfc N H*M 1/>X1 0 5fc«k 
D^ El 2 2 fc^£*i5<fc-5t^ ffimiH 1 ^ x/\ 3 1 ©M (P— if* L &XM 
TZW) fcB!&Ztltz®m®3 9tl/— if* L #Mlt2ft&lvSgTll*£*l 
So £©£5fc s HM3 9fcl/— if* L ^^tl^V^J^T-l/~1f* L * 
!!*«££:£££>, If* L #[§l]8g|S3 9lz?<mTZ<D*ffi<Z£tfi?%, 
0IM3 9*l/-if*L^f,^-TSC^*ST-tSo 

I/— if** 10 l#&ffll*£ftfcl/-'if* L £ s E«H?!)x^3 1©TO 
(3**^ P AHftltf S^SfcH*^ £©**;& P t:fc(*5l/-if* L ©a: 

1jDW#**mfcbT©E«*^»xA3 l©rt«t*H-5J||*jSl P 
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1212 3~HI2 7 t«-3V^ L ©IRft^^ifr^T^ 9 

K&miWi-%>& *> \z v-*r% l £j$trr s uiici?), 024 j&vm 2 5 1 

tt«itWIMP3 2©S^|ql D te&mt%£o^ L 

its M2 5iz7rs$n%£5iz, w$mmm3 2©hmibi d izfa^xu— tr 

516 L ©«3SJSfeSV^{±W^#3f£43 2 LfeF^PI^ LT 

§v>^if^#«.3 2©SS!iiSa^M<-rS-i:{3j:t), 02 6iz^$tiZ>£ 

oiz, # : 7ypMm9m(Dmm%M< lx, wM$tiz>z^vzw&9(DWL%:n 

^ L ©^^|R]$,§V>tt«i(T^TO3 2©^«fqJ, lT&t>lE>l/ 

L ©*^©^«J^IqJ^O-Ca^^M^tl§<l^l3^i, 0 

^^9^©p^n (M^^i7^v^mM9(DWL) ommts l © 
WLbMhmmkmFwmnmiftz 2 (x ffix^-^^,§^{± y m^-v) 

©^SF3ig©ll^^^ti^-fr§Ci:-e^^lpr^T-$)§o tf^6 l © 

. » t) £ L J»ifc&7jc« 3 2 ©^Ujj&ft £^ < -f s £ £ t * 7' y b 
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ii9«$MMIrt§ (S2 2 Do 

mz. El 2 8 HI 3 2 *#bs UT> MW^TOPt <fc 
fcov^M-T^o £1\ Rffi©«]|/^ - > 1 ^ 7 y ^il 9 «^ 

3 3«^f^tifc«^TtD©r^g^iBg^^^o wmmmit, 

(E^lT). ME--K;i/3 6 WEgTOs ^DJE--h*;i/3 6^S&^-fr^)fc 

8~EI3 2£:fc^T^ @M5 3 9 ©i^^Mlt^So 
JBEm^e73i/N3 l^TO^gtiBS^tL^i:, 02 8 iZTr^tiZ £olz, ft 

< 0 ©51^* 3 4^«t5ffir;H^fy7'3 7 L < f±^ig£ 

*fcOT-r*Pi5g|^>7"^g^^ijj^-yr§i^tJ;!3 N H2 9 £ 5 

m$\?-\vV3> 4 ^lt§ElT/H^^^73 7 (ffim^^^^3 1) £ 

^3 1) %l&M£l£&bs m3 OiZTjkZfiZ&o^ rt?^s\i/-h 3 3©gM 

7*3 7CTJfo-t3MfcjQff^-K^3 6^^i&^^^.o 

iDjBE--K;i/3 6*^x;NSy-h3 3©^Mfc^gbTfr 
3 6M^tS^ >>x/v>-h 3 3>bs^1-£h#£;!jnJE--h*;i'3 6 
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tm£*v^ jEW^w^^-yra 7ifiBmm^^3 lfrbfrmzMz. 

tlzftZo &^ £x/v>-h3 3fciu ±x&bfc£-5fc*fi»tx££LTl^©-^ 

3 4St>*JPE--K;i/3 6££x;\S/-h3 3 «?H£;£|cafc;|£iij£^3 0 ft 
5l3 L *y*3 4;RVJDJE--r*;i/3 6*s&m?%>t, ftMZtitt&WTJU X? 
f73 7&IRSI?-W£ 3 4fciRSifLW3©-CN EI 3 2 fc^ftS «fc "5 ^ £ 
x/Ni/— h 3 3 fr?>1&£tlZZ£lZl3i& 0 Z(D£%s ^U^Wt>x?-7 
o-gttfcJE^Tx -T2|->x7 > -*ia3 2 *£EP B #|s]tcj2i D s frMZtlTM. 
mr^y? 3 4 tn#*LTV^J£«^WX3 1 y7 , 3 7 e?x/v>- h 3 3fc 
^f^T^5ffit^e'x;\3 1 (Si®) i^-ft>x7-^ltl^o & 

Sf^o c©*5U:> «M#^Ltraii^x.S^J:KJ;^ ^7 
y * mm 9 #Bf££ tlT V> ZttMffifrlZlfomtj f $ * ^ «y * 9 4 

^©J;-5(3, S^Wc&^T&s Mffll/>X1 0 5 fc,fciK U-if 1 0 

3 1) ©f*ia5fcffig-rsJ;5ii^«cii:T\ L © 

^Mte^©^fc*^§*^W*^©3£^©^{C^/jN^^^ 
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y^«9£t&oTM£*i£©T\ «©#ft5:£44#ft± U 12J»r2f|qJ©f&l 
fe^3S«^©^§ti^-Tci:^prtgi:^^o cm6©»*x »2<njt,kfilf> 

^x/\3 1) WWf, 7T^ti^^^^^^9©tegic:T^«^ 
#ffilT;W^^y73 7«fc18J»f»*l'r*»^ MfU>X105tJ:^ 
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ttcs m2mz%^x&s was (^^««9) ©j&a#i/— if* l c 
«fc s ^SfcUmx t t £ ft s » % trj -V ^ > k ij v $ t «fc s *y ^> > ^ ^ * 

£^T&s ±Mbfc<fc5t> afcffgB (^5^«tt9) ©7&f£#l/--if* L (3 

StR^T?*ott)<kV^ V— if**l 0 H> t8W«*j8&&*m©*IRlKft 
-If* L fcHMtf 3 C i: f3 J; D «/J*&* 5 v?mM9 fcB/fcf « «k 3 fc b W 

^ti(£pse»tus^©T*(±^^ 0 fctittx i/-if*» i o i ^ Lxmm^ 

)Wls-*?%M (tztx.lt, 7xAh# (fs) I/— if) £/g^sc:£T\ JSSf* 

tfcs U— tfjnxagflll 0 0fc:fe^T\ Z $4*^-^1 1 3 ZfeMZItZZt 
tiftl/— • if * L ©7*-**HS££fT5 £3fcbW*#x £ft£IS£ftS 
£^&<s 0 5*1/ -if* L ©*$S£ftO£ifr£i*£;:£:££ 

D 7 xil^a i ^ fc bT <fc^«, 

u-ifanx^g 1 0 0 fcfcVNts ffiM©«;i#->fcbfc#^T x 
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i^r-i^ 10 9MY W^-^l 1 1 *£ttf3 £ 5 fc bW&^ Cltl 
<fc$£bT$«fc^o 

^ 3 4fcmm,m***^3 i*mit$&i£&£, ms~- h* 

££&<x iQJE-— F;i>3 6fcit3>Em^^x;N3 

-h*;i/3 6a DjE«*^?e;x7\3 izwmtz>ztte£t)^ WWftMZtlfcS 

r;H^y73 7 ©SH fc JS^ "T § © *B5«di:*ST§«o 
&fes mm^-l 2 l fcbT^&Eofc©^^^^.!^ i^—tfftL 

n>f y7^— 1 0 3£/BV>5ft;foD 7^— *fflv\ £©/\— 7^5— 
kl/— !fjte3il 0 1 fc©IB!fcl/— tfftffil 0 l^OKDftfcWMf 3«fc5&ft3* 
3fc?£IBSi'rSiBg#*3. £©£^ 7*- A^ll^ofei&ffli/- 

0 1 A^M*r^tiSb-if)teL©m^^ 77^7^©fefe©HJ^ 
«fc D *)ffiv>^^;i/^-fjg^^cihWt b^o 

*IBKfc:#SJfe38»^S©«»f^^ I/— if ym& 6 ttiSJ bfc l/-if 
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mmm&m®x{& < > ^ > ^ y e > % v\ tomm-?: © * 5 y * 

tits *»Wfc«S3te»itt##©«Wf*ttfc:*V>TttN ^fiW#li:^A,£ 
fc^fcik ^S^*©^TO±©feto©M^7K^gi:^^, SOSfig-c© 

£© £-5 fc#/£bfc»&fcfck ^-r^IUM©F^{3?fM^tifcW©teg^ 
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*mW £ # § ft3»l4^©« #&fcts V -If ft» £> ait* L 1^ — tf 
D?fM^tife^^^^«oTW^ti^©T-, -®Kf©^fqJ^tt^|pI±U #J 



67 



WO 02/22301 



PCT/JPOl/07954 



wizx ytmm&ttu* ^^-mmmizmm-r^ztifix^^o 
ttnoftmzimtz i o izm%^^^>%^m^t, Kmmttmonmz&v 

^\y-1f^om^RXJF^O^m(DMzm^tltz^KUOiimiZX%mM^ 
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io©ftjgmtt##^^8^ 

£z>immmz.teTBm£ti% «©m© <k s ^> y * t 
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ttP^lt«»g^ *fllt*fcc l/cv^. 

< -r £ £ i: i o©^3g»fer» fetaw *nfc3fcajitt*m©ft 
^ii^-rcifc^qrtg^^^o ctt6©js^ *»wfcin«x »t^m^ 

20 ^«M^©?RfcBS±©fc«)©3B^«fc^*^Sfc3&:Dx SJBrXgT?© 

*%m\zfc%%mmmn®tymm.mz.&\,\x\$, t^y tutu— vat 
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£fc> *^*^-if^©«h^-r?.^[q]«i!;^-frSfea©ftM#ai 
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(B) l/— if 

: ^z»^l/-if®^Nd:YAGlx-if 
&g : 1 0 6 4nm 

I/— ffft^tfy hW : 3. 14xl0- 8 cm 2 

«D«USfc«: 10 0kHz 
?V\/7,^ : 3 0ns 

I/— ffJtefia* : TEMoo 

(O mmv>% 

mm : 5 0{g 
NA : 0 . 5 5 

l/-1f*»*fc»-r5jaa* : 6 0/1— fe> h 
(D) taX&M.toifim2n&WlW&<D&Wl%&& : 1 0 Omm/g) 
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®£#l5£l$£^bfcl2lT*&£o 13 3 6 M 3 4 Iztf? ^>y)V 2 CDXXXVI- 

^^n^^y^^y h 9 o®^m±m&M%<Dfa%\z^tciimz&^x 
ffittmz^%<tj:-3T^%o ztiit, t^ytxxy h 9 omm&zojimz 

^©#I*K;:*£<&£>&V^ :g£#ft*£&&#rRj©^7 vZZ-tfy h 9 0© 

^(om^mt>^wm^^^>iz^^rz^^^^mm^mmzmm-t?>z 

£tfX*%ZZb*mWtZ> 0 03 7&OT3 jJDlM»0f»f^7^ > 
{3t&oTffM^tufe^^^^^©¥fflElT$)So l^Vl/X©^>3y htrB^ 
ft^^y^X^y h 9 0ZWM^fe7j>5iz%i?T%mBffit2>Ztlz£t) 
s W^^-T >5(^ofc^7^y^«9^B^^^TV^^o EI3 7fcfc s 
X l/-if^©M^©^lS]*5^^^^ > 5 {3^5 k^lz bT, ls- 

1f^^^l^bT^^tvfc^7>y^«9^^^bTV^S 0 h 9 0 

ttx mm^fe^J >5®JifalZ^Tmmifitiim£hZ>Z£tz£t), -©^IpI 
©im#J£3&!$;*t<&oT^£o cfc-^^ 'M^i/s>yhMlf^7^> 
5fc&o;fe^y^:^9£ffM^3££#T-£5o EI3 8i^ 
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7<DM&lZit^Xi/3y YWLtt&<UZ>o tot, 03 7 tC5*-r*HS&©&J»fc« 
y h 9 0©ffM#i£ii£tk £©#ftf3&ofcim#^»*§V^^y 

^X^yh9 0Wet^, 1 W©4#W©*tRfIIft£Lfclx-1f 

^©ffinii^^^t-|IR©^$ft»x^tl©W»f^^ ^ > X o Iz LX 
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o 

5 ,114 ^tii^jti? b-ifipx^g i o o fcofflsij^ft+^fcttw-r* 

©«fR**H»-rs*R¥8i«SP2 0 1 ts *R*«»ffl2 0 l*£>ltil*£*i,fc 
l/-1fftL©{iift£Pi&9 0° jttW-HlEHas-raQO 0 0feiii5g|5 2 0 3 $J)g 

10 »n*W»JB2 0 lttx H4 lfc^"TJ:5«cl/4a*«2 0 7ft$tro 1/ 

■r&fefcs 1/4M2 0 7{3^J^Kiti^{i5teLP©A*f^A*f^Si: N » 
3l*l±»f€0*P3*o«IR«3teBPi:«c*o *(ftft'iH±fllR©*tti:X«ii:©ft 

15 ^n^o =i*R^«gp2 o i £ d l^-if^LcDfi^^^fMoif P3*^>t-rs^f 

o 

fiQjLttmw i fce^^LP© 3teL^jii**r 101* 

20 l/4«*K*ffl»r3«fc'3fc> *R*W*»2 0 ll±l/4Sft«2 0 7©^ 

£*i£©-^ JpxjJJft* 1 ©U— tf.WicfiiH^LPO^— !f^35«W-*5pJfflf 

9 0° m&mi®2 0 3li, 04 2K^?-«fc5&l/2$fcBfc2 0 5 £^tfo 
25 1/2&S&2 0 5t±*«Hi3te©^*fc»UT|[2flsr*«**^<*«[«* , T' 
ft5o ffcfc^ 1/2S&&K2 0 5tW*K*tt#i4 5° ©ifiSHi^LP^A 
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-LP z ttez>o 9 o° mmmm^z o 3fck ;wn*Mffi 2 0 la^mi^tifci/ 

-If *L©fiI*£ 9 0 ° ^^Ulte^^i.^ 1/2 $^2 0 5 &U-1f*L 
©^#±13138$ -yrS^^T^o 9 0° IsIiJfcfiMS 2 0 3&, 

MB2 0 lfrZ&M$htz)s-yftL<Dmft*®m£Vte^Wi<&, l/2i5t 
2 0 5 SI/— tf*L©*l®^ (1-^to*>s V-1f*L#l/2$JM£2 0 5 £Si 

y^D^y^^7-10 3li, 9 0° HM§» 2 0 3 90° £tt 

Elite M £ £ tite VM/ -VftLifiXM b£o \y -If *L© *«i© ft § £ 9 
0° gex.£ J;5£iE®£*V£^£o 1/ — fiDX^S 2 0 0 Ig^l0 7© 
X-Y¥® SSPX^tj 1 ©JS£#lRj£$iIl £ bT Hlfe^ -fr § Ac #)© 9 t 1 -^ 
2 1 3£H;t3o 1 5 te, Xr-^ 1 0 9,1 11,1 1-3©^ 

mumom, ^-vi 1 3©^Ks$ijn-r^o 

EI4 3fc^ tfinX^STO-r-Sfc«)©7D-^ir_hT 

1 1 £-ef±ia 1 5 izTTs-rm imtmKr*&z> 0 
mrimmmffi2 o ncttK u-if*»i o lA^mitf^tb^iiM^LP© 

l/—tf# L OiW^iit^ (SI 2 l)o 4ffP3^Mg|5 2 0 1 fc#\,\T 1/ 
4 mmLOlSQLft 9 ■frUX %>ZblZ&\)^ mH©^P3^©«P3« EP Z 
V -if* L £f# £ £ #T? & 3 o 

*1\ ■tox.nmn i * y wi*[fi]t?&oTjpx-r5©T'> i/— if* l ©*iRfii 

* EP ftfttlllROfiWliWiDx^W 1 © Y W^iqUciEVfctDW^S^-f > 5 

©^i^-gnrs^dcM-rs (si2 3), £tu± N em^-vz 1 3* 
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Ym#fflfc*&"oTi)Di*ffc4ib i £inx-r &©-es 9 o° mtsmM2 o 3&, 

U-1f* L ©iB#£@te£-£&^<k-5&II«i&-ra (S125),ot^ 1/ 
2 £ 1/ -If * L ©*S§^ fcIEg £ -fr £ ttfls £ f 5 o 
I/— if** 10 1*6 l/-1f* L £3§££-rt> l/-1f* L *inx2ftM&j 1 
5 (D^m 3 © Y «|*|qItJEVfc-BIBf^S5-f > 5 fcKUtt" 5o 04 4 ttiDXfcffe 

tii©¥®Eitr$.So w—tf* l ©fit™* ep ©«P3%*-rft«i*«inx*ra 

«9 1 ©— •feO-WBrPS^W > 5 <k 9 fc Its Au^fttt 1 (c U— !f* L 
^M^ti^o i/-1f* L ©H*/& P ttJpx^t;l©M{c:{4gfrv>s© 
T\ ^ijlilSftJiDi^lli 1 ©rtlKfcow&fcSiiao ffli?^7^ > 5 Iz 

io ?&d«k"5i3 y i**^-^ 1 1 1 *&m$#T, mmmmmzwrn^fe^j > 

5 izfc? «fc 9 ttjDX^-^ti 1 ©rtlBfc^-r*. 

5 fc,WU ±13 ONIRIC: LT*B^3Ifg#£l»©^»f^^>f > 5 J3?&? «fc a 

tiaxmtii©^^^-r^o cti^o^-rcht j;f5, 6*6«fc#w 
15 5 fc*&^T2rax#fc«0 1 ©rtfiPfc*iM!Q ! afi«*^-rs (s 1 2 

7)o &:fc\ ifi«fHH*LP ©l/-1f*L *MJLMmi}l\zmM-?Z>W&\±, EI 4 
5fcm^fc«!«. -Tftifc^ l/—tf*L©iIM*LP©[q]^^DX^ti 
1 <0«i?J|7-f> 5 J; -5 fcx l^-if* L #iDX*Hfe«& 1 fcflBU*^*. 
&fc, 9 0° 0feTO§P2 0 3 t l/2ifit2 0 5 (04 2) 
20 if* L ©*tt±fcg3fi£*3S&fts£"r3o £*ifc«fctK ttra*lim:2 0 1* 
6tH#$*lfcl/-1f3te L ©il*£9 0° fcttliMEStfSIMffc-f* (S12 9) Q 

mz, v— tfjfc* i o i v-if* l ^M^n, i/-if* l ^jpx^r 

fett 1 ©SIM 3 © X tt^fiFfcHlFfctlDW^^^ > 5 tJMstti. 04 6 f±iP 
X^»l©¥®0T'^>5o U-if* L OlRDiS EP <&^-T^R©^ffi©^ 
25 |q]#ijpx^r^ti 1 ©-#T© X tt#fi|fcIEtf fc«*r?£5-f > 5 «k 5 

lt\ mmmn 1 k i/-"tr* l ^M^ti^o u— *f* l ©h*j& p &jdx 
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urn® i ©MttesbT^§oT\ mmMWti&toismm 1 ©wane©* 
«pBjDa««st»*rP^7>r > 5 ras «fc o x.mT$mm 1 ©wtw^o 
54 > 5 s 1: u .±iBkiaiaifc ttii}HMW*iBi?g7'f > 

5 1*&-5 <fc -5 tipx*ri<t> l ©FWcflM-fSo c*i*lt J: »> N t 

3 (S 1 3 1 ) 0 &:fc\ u&Mdb LP ©l/-if^ L *mz.MM.<®) 1 fcHH#"r3» 
tUlWtS (S13 3) 0 £ftfc«fctK rattH^^'j3>f->7ii 

»3^j©s&**Kwrso is 3 Altitun 04 4M04 6 fc*vr £ 3 tip 

I^ttllCIt L ©^nfiift EP *af«P3©SWl0*|qI*s 

ttirgZo Z(D&5fcm3M^±?5ypmM*®&mzBf8,-e%2><D^ #px 

So cn6©«*ttftfc:»iiii , r5*4«-e*Hi«Tj»*« 

[£4ft|] 

*^»^©^4^Ji3O^T^3^iJi:©M^^M0J1-So 194 8&£© 
1/— !f»BX$ga3 0 0©«B|«|fiRBI-C»5o tfflnx£«3 0 0 ©*&#£*© 
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l/-if#QX£|g3 0 01^ i3^J®9 0° HteTO^2 0 3 tfigfrfetiT^ 
0ffi^^-^2 1 3 tcfctK tI^10 7CDX-YWiDlMtllO 

*mmm(omtmimz> vmniimz^xwtmtzx, m4miz#^x 

3(C^-r^3^J{3^§l/-ifiJDX^£D^^^7'Sl 0 l^e>^^^7*S 
1 2 3 0»t§ o ^4^J(C{i9 0° 0^Wa52 0 3 ttmtt t>tlX^t£^® 

J; D > ig 4 Wz^t &fg 3 00 t IeO^^dx*^ i i±m 4 4 J; 5 £Jqx 

£ft3 0 ^©^> ^r-^JWl 1 5#0ffl*^-:>?2 13 £9 0° tdtt®m 

jt5»^ts 0 ^©^$^^-^2 1 svMmzxbmiittMmiitx-Y^ 

?lx, Ts^vrs 12 7 v-if^L^nx^ti l 

M^Mt^o g^fc N ^^.^ i 3 3 tmmz Lxiju^nmm 1 £to®r 
x o ^ m^nmm(Dnmz^%^^t)^xm^nmii\zv-^%^mm-t^ 



79 



WO 02/22301 



PCT/JP01/07954 



-©*£ £ ^mytm v >x^ts moiPt®^^ £ *mmt z z t iz & d 

5£M^TM-rSo EI 5 0 &#fl»t?^S l/-1fiPX;^££ffiV>T£ ^ y 
h*Jt«l^*<^fiJ&tfc»'&OiPX»ft%10¥®BI-C*5o EI 5 1 
&EI5 0©W^7-i'>5±©LI-LI{3^oTWbfe8ff®EI-e^So El 5 2 
n EI 5 3 n 0 5 4{±^tv^tvEI5 0®W^7^>5 £:ifi£-r £LH-LEU 

^7y^^sKyb9 0^lt?5^ h 9 0©:*:t£© 

fi£>-3£&*£<&3o ctots EI 5 5^t<t^W^7^5i:|&of; 
SnxfcWM&j 1 OtjDWf & JDXJWRW 1 ©tWWf® 4 3 ©EI£j 

ctoi^ *IIJ£^fii^Sl/--tfSPX^*fflV^T^7y^X^y h 9 O&IfcsR 
< 2 0 AmWT) AMlT 3 ^ ^7>^^'yh9 0 ttVd-lzB 

1$T^ti*-o?^y?X#y h9 0©W^^^>©^lRl^^,-rtifc^lPl©i£^ 

mm i (owm<omm.^mmm 4 3 ©¥«£ ia±<* * 5 - ^ #t § s 0 
ix\jLftm> &mmz fb $ -r g s ^px*fiM£j©«# 
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0 N NAO. 8©^®^7>^7^y h©:*t£i±, *^6ffil/>X©{g^5 0 
, NAO. 5 5©l^®^7^^7JKy h0^|^j;H'J^<^?)o fcT— 4^1 

'J^<«I»-C*S. 3S*fc, »7fcffli/>X©lflP«/jN^<1-?.c^^i/-if7fe© 

fc^-T^Jti, m^©^P^©*7fcMl/>X^^T^;i/Xlx-if3feL*SF«3gP^ 
&£;h/t^3;bnx^^0BragT?&3o Il4 1it C1©1/— !fS«|}fcJ;D 

9 O©8frffi0T*&S o -2k 06O^Ws 05 8fc^r#UD;*:£V>i§P 
l©$fffi0-C&£o H6 1tt, ^©l/-if^L©^ftfK:J:5#> l 6^i!RiR* s JIHT 
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h 9 0 ©ffiwttSBBU 1 ©flnX;*ti<$j 1 ©JP 3 
fSo 1S^4 l<DZtlt>(Dltm*/b£ <*Zt#5y#Ztfy h9 0© 

flf£li-£*Iw&/l\$ <TI> Ztlt><D-t&%*t*<+Zb# s ?y#Ztfy h 9 0 
©ilE£li^t@w£*£<T£So 0 5 9 tme 1 £J£irrtU£0J^&cfc?lc, 

i^-if^©^y-ds|§ic^ Mi/>xona^^^< (/j\£<) -r^ 

EI 6 2 fc^-fWi, BI5 Sm^l-^JAD/J^vv^— ©^;i/Xb— if 

^L^^gi5{c0^^fiTv>§jjpx^% i ®mmmx&% 0 m6 2 fc^-r^jT-(± 

b-1fft©^7-£/J^ < LW30T?flH«4 1 ©EfiKfcfcEl 5 8fc^f^4 1 
«kDfc'h£<&So BI63J4x C©l/-1f3teL©JlH«fc«k*#MS : ?i»JRiJ«JKHT? 
J&fiS^tbfc^y^tfy h 9 0®BfMElT!&So EI 5 9 £0 6 3©Jt»£B.B 
£>fr&ckdi3 N ^ffll/>X©|BPi(^(gi^^ N U— «©^>7— < ( 

5 h 9 0©^^h^>*Sw©^^/jN$< 

^L^^fc^^tiTVASSnx^ii^n©»f®0-e$>So Ei6 5tt N cioi/- 

if ^L©,TOfc: J: § ^^RJRjPJKHTJ^fcSftfc ^7>^^s/h9 0 ©if® 

(/J^<) t^-oi/-if^©;i9-^/jN$< fSfcx ^7^7 

#y h 9 0©^£h^i}@w©im£'J^< (*g<) gl^Tt-So 

V-1f 7 fe©^f4M<^Ol/-if) 1 6©^|i^^T^qrt^^§ 0 C 
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^^yh©m iswicigoit «®£^£¥«©*im 

©g^ 2rax^iitJ©JP#©*t££^JtbT&«>3 0 ^y^tfyh 

®^m±m^nm.m<bttw*%m. UT&srr s ^ ^ & x § § 0 #&KB$i8fc zti 
its h<D^m*i&mx%%>(DXs m^itmm^^m^nm.mz'D 

^x, mnms nzTrs-f&oiz, mwn^ismmm-^^^ 

O-fimzftmtZZ^vtxXy h 9 0©iji£c£*t<t- &:fc\ m66M 
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-1fjDX^g4 0 OcD^^HlTfeSo l/-1fiPX£|g4 0 CHlov^ Ell 

4izmtmimimz>v— tfjjpx^gi o o ^©^i^^^^bji-So 

I/— !fijpx^g4 0 0«\ I/— tf«l 0 l^&tBM^tifcl/—tf^LO^y 
gfe©ND(neutral density)? -i =&ND7 <( )l# £ U—'ifM.CDMiUzM h 

feSo ND7 -i" limits i^;^-oi^M*iis ^ <)fc©^$ 

B^tvfcis^7 j lis* M%? ■< )i# % is-v t ifcL(Dftm*tip>Mzmm®Mm 
©-#tc-& 3 1/— if ftwjm i o 2 -z®mtz z-tiz&t)^ i/-y?tm i o i 

L©;l7-(i, ^U-mU4 0 lMU-fWWl 0 2©4>&< iifclN 
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t^tlB^^Wiai 1 2 7tc*-tf- h^£ffl^-t^7-CD*£££A 
5 ^-rs^t^tJ&^tiSo 

I/— *fto^g4 0 0 ^7-MSP4 0 1^7-#i|gi5£ftfcl/ 
— yftLifiXMLfr-DV— tP^L©^«i©|q]t^9 0° ^;L3J;atIBg£*ifc 

10 »{g 4 0 3 §$W~r £ >X^iR^MM 4 0 5 £H;L §o 

V>XIWi4 0 3l«ffl^>Xl 0 5 a, 10 5b, 105c^ £*l 
t>*3ini~Z>3imR4: 0 7 £iiii;L& 0 H^ffll^X 1 0 5 a£^t?ft^© 
UPm, I)tffll/>X1 0 5 b£^t?ft^©P!Pgt i^l/>X10 5c§ 
^tf7te^©HnTO^tl^ti^So l^>XjliR^4 0 3ii s l^XiTOJt 

15 miJMM 0 5frt>(Dm^&-3^T3iftW.4 0 7£0l££^3;r£:{;:j;!^ * 
7tfflb>X10 5a, 10 5b, 1 0 5 c ©fffr£>/ff5I©ll7fefflb>X£ I/— If 
7feL©7teffl±£IBg£Mo -r^to-fes V>Xt1^^4 0 3fcfcl^;W\*-:i£T- 

^4b\ 1/ >X««}ff 4 0 3 fcfljtfttt &n*Kl3tefli V >X©i&& 3<@fcPl)£& 

&i27fc*-#-}tmzm^rmm®*%£w±M?tmu>xi o 5 a, 1 

0 5 b, 1 0 5 c©?l3£ftfr£Wt-SJi^£A*-rS££fc:£D, H^fflU 

>x©«s o^t)iip^©iiiiR^^^^§ 0 

l/-ifiQX^g 4 0 0 ©«g£ 1 0 7 fci±, H^ffi 1/ >X 1 0 5 a~ 1 0 5 c 
25 © ? *> 1/— tf ^L©7tfi±fclBg^nfe*7fcffl P >X-er«7te^ tlfc l/-if TtLjbs 
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±mm^i 2 7tt/i7HMwi$4 o i tmmj^m^tix^o me n± 

fc«fc £«"J« 1 2 7 ttWHWfi&fflS 4 0 1 gfelffil U ZtlfcJ; D M"7-# 

0 6 8 1 2 7 ©-#J©-g|5#£^-f 7n >^it^5o 

SB1 2 7{± s ^atRfiP4 1 K *BB8Blftgatt& 4 1 3 SimifeffrftSB 4 1 5£ 

ffil/>X105a, 1 0 5b s 1 0 5c©l>-f tl^SItR-T^ XljlZ bT * <£^o 
±fafflm3 1 2 7 U>X10 5a, 1 0 5 b N 10 5c, 

ft©7 ? -^#i»a&t:^aca^fflj4 1 1 fcA*£tiSo 

l/>X10 5a, 1 0 5K 1 0 5c©^fcot^ *ttfe*$tf^3R©IBP 

2 4 x 1 0 1 1 (W/cm 2 ) T? N HP^O. 5 5©£££tTM 
*tl*aSJt^^y h©^1*{± 1 2 OyamT'feSo il©ffiliH«©7 s -^t± N 0iJx. 
l/-ifiPX|frfc:|II 5 8-121 6 5^IBI!HbiM£Bfc&1-3£i:fc«fcD*§3£fc# 

tSiKS4 1 1 J±*S5IM^fS1i£l5 4 1 3frt>ztit><DX%$tmtM(DW. 
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its m§fc^m<Dm£ttj&tzTmT-#ifi : £-# 1 2 9fcjg&&;h,3o 
i*»s>is«tfM&a&4 1 5fc^ie>nso mafias 4 i 5^ ^©im©^-^ 

£fcbT£©-tf$fc©gfeK;*#y hOH^-^^f^fifcU 1 2 9Cil,o 

^©T-7;H±i7 Ofc^i-cfcd fc&s, 49xio u 

(W/cm 2 ) fcHjgLliPgCtfO. 5 5©i:^tiffM^tl?.rax^>y h©Tf"^ 
P*£0. 8.i:Hl3et^ , 7-*«l. 19X10 11 (W/cm 2 ) ©}:ti:M^ 

#31/— IftoX^&fcffitBfc^yrsi 0 l^ry7Sl 1 1 £-£©»#£ 

IHffflSl 2 7fcAM5o A*^tifc^y-©^-^^S^V^Ts l/-1fft L 
©/W-iiW-MgH 0 lfciDBBJP^nSo A^ftfcglPifc©^-*^ 

s-^vnTs nnftt±i/ >X3ffiR«tfMPjm 4 o 5 lx v >xmmm 403 

KWfl 2 7©Tf*«RiJ4 1 1 (068) fcA*^*bSo £*ifc£D> 



87 



WO 02/22301 



PCT/JPOl/07954 



{±^©v-ifijpx^s5 o oomfflftj&isrefes. mr^gs ooow 

b-ifinx^gS OOlt ^'y-WM4 0 1 fc^-f *n>f 0 3 

0 1 i±te*qr&T!ifc tK K-Ai+7^>^5 0 1 fc: «k t) U 

ttMnttH»^«©-0g*c»*o l^-ifijQx^gs o oi±u>xm$mM 

4 0 3©fU>t)fclo©£ft/Bl/>Xl 0 5*ffi%.2>o 
V-lf/jpx^gS 0 0©«l^*5^©l/-if»DX«E«©»f^tJ|3&i«Mttt, 

Ts ^n{icv>T^Bj-r?)o ^wwms 1 2 7iitf-A^^^^>^5 o i tm 

HP*©*S£#A:fc£;hS;i2:te«k^ ^IJWl 2 7fcfcli-Ax*;*^> 
^5 0 l©ft^sft*jt*M«*-rSo £ftte<fc& N MV>X1 0 5 fcAtfr 
SV-if^L©hr-Agffli£^^iigS-r5o io^ JRftffll/>X10 5#l 

ffitteZo Zti*m7 4 4ffiV»TKWrSo 

07 3^ K-AiJfX^>^5 0 1^13g^tlTV^V^^r©^ffil/>X 
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^>V5 0 l#iag£;ft/t^ £*!<£-© J|}feffll/>X1 0 5£cJ;£l/-1fftL©il 
^^^■TElTfeSo 3RT?m7 4%l£mttll£frfr2>£o^ If- Ax** 
^>^5 0 l?b s lag^tLTV^^V^^CDm^l/>Xl 0 5 £^t?ft#^©HP 

o 

5o M7 5 & £ O V -If Jpx^g 6 0 0 ©«BS*lfi6ia-C S5o 1/ - ifanxgg 6 

0 o ©it/tsui © d % s n 5 mm$m 6 #j \z% & v -^^muvmimm t m 

I/— ifiinxgg6 0 0^ E-AxW>^5 0 1®fttoi)i:, ^V^n-f 
'^^-103 J:MI/>X1 0 5 t©S®U- Vy6L®ytm±lz$L&m 
6 0 ltfffig&tiWSo ADBttD 6 0 I <D^U(D%% Z.h\Z&V)m 

%mv>x\ o 5©^g^isgi5-r§o sn«D 6 o i imnmmm^mo-m 
■z%>% 0 tfc, v-ifiaxgg6 o otetmm 6 o i©nn©^t^*^5 

ZW&Wt D IWftiS 6 0 3 £H;L 3 , SH&R D *!HM 6 0 3 tt^fWfllflS 

1 2 7 {I J; DftHfrSft*. 

i/-ifjpx^g6 o o©«jf^^5^Js^6^j©i/-ifjrax^g©ifr^i:M 

x*fe^o i/— !fjnx«g6 o o\±AXi<nitmnm®*gzi£&?\,\xm£m*) 

6 0 1 ©»□©;*:££ &g*S£fcfc:J^ Ml/>X1 0 5(Dmm(Dm>h 

>X1 0 5$^t?3 l 6^©iiPm^/J^<^i. t fcatMT§cii:^-tr^?> 0 £ 
ti£IH7 6SOT7 7*B^T8ttirr*. 
HI 7 6&, Sff^iRD^iBg^nT^&^^Olfcteffil/^Xl 0 5 
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5S^Oi*fflU>Xl 0 5 fc«tSl/— tf^LCD^^^1"HT'$)§o 0 7 6& 
OT7 T^itHSf ntf^Si:5Hx K^!^* s l^®^nTV^^CV^^©^ffi 
U>X1 0 5*£&^*©HnR***fc'f*i: N &3flTI±gBP«ff/jN£< 
&3 «t -5 KHflS-rac: J: AST? §5o 

i#iwi2 7i±^7-a^aj4 1 7 swaiiia^fBtesp 4 1 3*m?L2>o m 

MNtilfBttfiH 1 3Hii, 0 7 lfc^?-fflHWffi©^-*#*»Ktt^*iW3 
**#*l/Tftg*W. £©*#£«*: !k ^>7-a^fflJ4 1 7ttfflB8H^f3tt 

$4 1 3 3^6ci©TiiSfcHij«©-^isfe:»j*i'ra^7--ft3Si«u ^e©^?-© 

5 s — *ftyi7-!Mi»4 0 llc^So J;^^ £©^7-©*#saHtt£;h,fc 
i/-if2rax«ftT!i/— ifSnx-rscii:fc«fcON fSotffioi&II^JKs' h&J&Eg 
-T3£i:#qrt££:&3o uO/W-O^^^fOr-^lit-^ 1 2 9fc%2l&n 
, /^-©^ct^ds^^^o ^©^JTfliHlPft^H^^^-^qrStJ&s 

0 A**nfcTl1Sfcrai;fi©^1S«^fflBIBWRia»aJ4 1 3fcfBtt£ftT^ 
fciv»^ ft^®v^©^fc^rjtSl-?,^y-©7 :J -^*v^'7-TOgl54 0 IS 

0 7 9 tifcHKB&JB© l^™ifiPX^g©ftfe©^»J(cH^ 6 ft£±«J« 1 
2 7CD/Qs/^raS, ^$111 2 7f±ilP»S#!SB4 1 92fcVfflg8g|fl$ 
fBtt8B4 1 3£Hx.3o 07 8©^00»J£JI&3^ ^7-TJtt«:<MP*3&* 
afiRSftSCfc-Cfc*. ffiHN«GttlH{4 1 3tii i7 0t^tr-^m 
■fBEKSftWSo l/-1f»x»«©JlM^#tt^-^-K«fcJ;DIBP»j^lBJ4 

1 9£&f|xtfy h©Fifa©^^Ai3-r^o ^ftl;:^ 1PIW4 1 9 
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0 lXM^t5M«6 0 3^So ckoTs £©^P£&©*i££l3i|giJ£tl 
f&tZZt&nSmtteZo £©|l§Pifc©*#£©:r-#&^-* 1 2 9fc&^ 

So 

^fBltSH 1 3£ii;t£o 0 7 8 SOT 7 9 ©#J£:g&S^i± N W-SOTP 
ifc©iS5##»£ftS;i £T*&3o ffiMM^fBM4 1 3JC&, 0 6 
SOTP^M^lf^^Clgil^^^-^^felBlt^tlTV^o ifjDX 
itCiMfi^r-^- K^fcJ; DM^gP4 2 1 £&JCX*> h©mM©\J1£ 
£A*<rSo ctitJ:t)s JMI04 2 lfcfc N ^MM^fBjigM 1 3fr<oZ:<Dit 

^v-(D7-#&jiv-mmu4 o uzmztiZo «^ftfcffi©igpm 

-t> 1 2 9^^^^,ti> ^y»st>*iap^©^t^«^$^§o 
Jl^^^v^^ raxtf^ h©^&£*^< inx^tj© 
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b b<DmM*®mhX^%o bmb&oikWzXy bm® 

svixu-*rft<Dm*)Mi,mmm*i (h z ) s mjctt^oxm^-yxit 

YM^^-^O^SjjiS^v (mm/sec) tTZo CLtlhO^— W&WlM&lt 

^;uxi^-if^©*^©TO^Ki©3iJg©-^JT«fe?)o /Vi/Xi^-if^© 1 

n=f/v 

MfrftLM £ & £ tl3 ©^n©^^ If y izfa MS 

p= 1/n 

^©^^^MS©^^^©^^^^< ^^^rti^^ii|gi5^ti(fs tfy^p 
SW^SC^^*,, <h&fc,^ s «SgbMgfc£f (Hz) £*£<-T;g>£ 
^-^^^-^©^ItljgJS^v (mm/sec) %>b$ < £fc J; *K ^y^p£/jN 

^<W?l§o *iD?ILJ»$St£f (Hz) £/J^<f 3££-£>;^-:>> 
©^UlM£v (mm/sec) Z tlz&\) s Ky^p^Kif-el 

d^©K£y±EJ8 3 fc^-THM 0 8 1 ~m 8 3 (± s 
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>5 U&ofcgfl7}©¥ffi0T'££o ^7>^X#yh9 Ofci l/Vl/*©^;i/*b 

flH?€7^ > 5 ^oTiJDXmtlcDP , 3gi5fc:^fi<]fcSJ^^nTVNSo 08 2 
p* s ^d «fc D /J\ $^m&%7ji LT V^ 5 0 ^7y^««9 f±«J*r?£"7 -Y > 5 fc 

10 ?&oTJnx^ti©i*igpi3a^^M^aTv>-5o 

■^x»T*fcinx»jfe»0ijD»fxg*fT5»^ mxttm.m<D>\> k u 

g^t^S. 08 2&OT8 3fccfc;h,fci!> ?7^i|9Wf705t: 

08 lfc<kti{i^^5 L p* s if^dctD^:t<^tiTi5Ds 0 8 2fc«kft«Ky 
f-p£\H£dM^L< SftTV^©-^ I/— If ^©M*f(3 £ t) #7te^»S 

JR©*b*«*tf«Bt^ja**Lfc^5y^^3i«y h 9 0 fcfi&ao&fi&jJtTfgS 
20 o £©lf£^ ^ y h©^&©{££o^£/jN£ < t-££^^t£ 0 "T 

«c*>-fe N *^w#fc«tn«> ^;^i/-if*©fi«iJK:«tD#^iByR©5fec*« 

h 9 0©->Ji£©fc£f>o§#;fc£<fc5 N Z.tttfrfr-otc 0 Zvvt 
X *K y h 9 0 © rf$fc©fc£ ^^^<^5t iPXMM^ >f > fc 

25 t&oTM^raif-rso^aii^^Dx asfc^ «®©¥«&ik&£o 08 

1SOT8 2fc«fc;h,fcfx ^7y^x#y h©^©«5>o§*/jN$<-et§©T 
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m*¥iaizt&z:b&T:%Z> 0 

mi 0 mQx-T ^^ix-ifrfe^.o 08 4 tf«i 0 uzmzztiz 

IC5 5 b$5-5 1 ^O^lclEg^tifeQX-f s>*-5 9 b, £tfi;L£o V—Vm 
% 5 5 ©;fcm&#J;t «Nd:YAGT*$> 3 0 

A3) * U -mm 5 5 izm x S c £ £ V -if WR 5 5 ©Sft^ £m sfi 
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o ioT, V-1f3feWJWl 0 2^?>CDOTSi3j;D> 1/ -If «Q 0 1 £ 

-njLmn®mftmt*W:T!mwt%±mmu 127 w&jgvvt 

^D?gbMI«0^:§^^A*1-?.Ct^J:!3^^n^o J^±^i/— if Steffi l 0 

^mzmmm.m^m-t^m^ yw^-^i i loMm^iiigis-r^i: 
rnwwm* \y—^m^mm<D±mmm 1 2 7 1± % n 1 yjnx 

gg©^M»»l 2 7fc*6fcftO*M64jft6nbW* 0 1218 5 fcfc£ 8 fllfcfil 
s i/-ifipx^fi©^WW 1 2 7 ©-0J©-gB#£^-r:/n y^BlTfftJ, 
3«J« 1 \? 7 14 1. Ttt&IBtti! 1 4 3 StflMfftftfl! 1 4 5 
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mmnmi4 u*±i&bfc5S (n=f/v, P =i/n) ^mmhxmt)^omn^ 

hTOBBUt (^3=-) fcaMTTSo HIEM14 1 fcfc N £©Bgjlt:r-*£ 
1 2 9 izm&o ztilz£ 1 2 9 £&A££;h,fcM«©:*t£ 

&tmjg©:*t£©$ bT?Bl&2ti*ft.!RZ#y hto<DWmifimk$tiZo 

£©EII^-*ttlS«fft*» 145lc&£t£>ti5 0 xmiBM 1 4 3 (3 

bx\ ci©E<li:Tf1Sfcfc«k D^^nsatJtiR*©!!^-^* 
tf^L^E-* 1 2 9 (c^i> 0 ififc «fc 1 2 9 fct±t&K«4fc©iIfcfc£ 

SEH^» 1 4 lfcfcsS (n=f/v, p= 1/n) ft«JBUTafeftX#y hF^©BBgt£ 
*l*LW3#&©<k3fcl/t*«k^. £t\ liiDSgbMiftBc©*^;**:;*^--' 
^10 9, 11 l©£»$t£i:afcJC;*#y MOEiaoRffmifiUftr 

jgtiiafto^^^sv^^-^i 0 9 S 1 1 i©sf»aflc©^#$*»ffiai»j¥ 

§151 4 lfcAAStiSdfcfc.ktK EKKJfflSl 4 K^IBt 1 -^©**^^ 

^^©^^^©^•c^^tisascH^^s/ rfc^frsam^tfy hh©be«* 

& D £ bTOIfc©* § * *m%. b*^-S>©#t&i6ft0:*:g $ £ TO*: 
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1 2 9fc^£-e£fcto©#L3I£fT-5o 

W±©«fc5fc:E|8 5lzm-r±<£fflW®l 2 7Tttl£D^Uf «©At£^X 
x-^©Mj£jg©A£££A£1-££^t£D> l$?)£5&ftxtfy hP^OEg 

M8 6lii8#Ji:ii^5^«iJW12 7©#©$J©-^#£^-r:7 > ny 
^Ei-e&So £«J» 1 2 7 ttJ3&ft&g&: 1 4 7 £tfifx.3o l/-1fJDXgg 

©»#&*-#- vmz*. *) mmkmrn® 1 4 7 w &mx* * t p^© 

KI®^l$^A*t5o £©EE!tt©At£J;J\ MT-MMmoBZ^ttM^^ 

mbx&feztiZo zoxjjizkbmfcmmnffii 4 7(i±ia^7 i -^;i/§a 
mm® 1 0 2 izmzo ^omm^o^^izmm^titc u— tf/jpxgtg-tr/jpx*)- 

£fc-r£££:#T*t3o ^©^^©Ag;*©^-*^-* 1 2 9fc&£|£>;h, 

> £©MM^©At£#^2ft3o 

08 7ft$8Wx^^«iJ»l 2 7©££ilffe©#ijO-g|$#£^-r 

©A££J;^jggCj|Egfll 4 9{±±IBS^"^;i/$:a(c:UT^ £©BE&t©At 
££&Sfc#>©x^r- S^»3tS£ mn-T 3 o £ ©#IT* l±m D LMMttEl^ 
T«&£ 0 4 9{±^^tifc^-^^X^-^Wg|5 1 1 5 Ci5» 

d © X - S^iM? © A £ £ fc« £ ft 1/ -If iPXgttT Jpxm% £ 1/ - 
-tfSpxfSc^fciDx PDi^&iUtfy hP^©«^M©At^(c-r^«i 

ii^x-t ?>o ^©x^-^ajii^cAt^©^-^}*^-^ 1 2 9iz%mt>ti 
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*mfr&t>itmm$ 1 5 1 tx*-r§ 0 m.^t>^mm^ 1 5 1 f±±ias^x- 

iI^tifc^r-MlgO^^i:^5J;^:7T-^10 9, lll^i 

fimtmmzx^yysi 0 l-^yrsi 1 i£-e©ij{t£*r5o 
^T^rsi 1 igu iAn/*©-rt;i/;*i/— ifT^^tisiSiWOia^^y h 

MH©EJMU ojfjtiyfp ©*t££&5£ 
1"§o Kffp (±iDX^»l©/I$^K^*#JtLT^^tl^o tfy^p 
©*t££EI 8 8 ic^-r^:f$$il« 1 2 7 MA^So 

-X^y? SI 1 5 £-C©»f££ff do £ti£ck*K APX^tJ 1 * ^> U 3 
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u±mm l ft «k sizmsMte «t*u& u-if %<owk t> « usage©* § 

£©W«i-$N 0 9, Y$eUt"-v 1 l lO^Kj5iJt©^:t$©ii 

®fc<fctK B*£3*HMtt3i;*#y h©IE«*lM»T?£S. flpx*f»l 1 ©ii£-$> 

[S£9#|J] 

W^lnlfc* ttS I/— if 3te©^^©<ftB*S^ § £ £ «k t) s XmH 

^^9 immzftfcm&tima i ©^hhit- * s „ 

*lfc«k»K ^7^ii9 (9A) #«J*fM7>f >5raoTiPX^fe^l© 

m i ©f*jS5©^® 3 u wmttv^o 5 tc^otiMSii^t 
«tt9 (9B) *t»w^7>r>5fc»oTjnx^«iiort»0*iir3fd-«cfc 

7^^iS9A (9B) *f.^7«^I^9B (9A) #|*k y ?MW,9Bii> 
ftjpxwft* 1 oE t-fcfcfctlDBJrmfc&smfcis^Ts SPXM»l©ff^ 
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JiU:© <k o lc Jg 9 $| C «k fttf «#© ^-^W9 s c t iz x D anx 

Kftix^*^ i com fr&i£mm*%^m<& j PtoJ:ftm.<®) i ©#si#* 5y&w& 
213^1-^-5 Kjnx»ft«iojp**ia^ifi2fct-*^iRFfc%tia»f , r*i4: 

*^flfi7&JH0&9#Jfc::feV^ **®^5y^«J«9tt, U— If ftL# 

A^Tf £SDX*fii%©Ai*® (#lx.fc£3l®3) fcttbTjSVVSfr&Mfc^fifc-rs 
©WtbV^ 0!I*«EI8 9fc:J3VvCx 5fefc^7y^I«9A*MU 
t:^7«^M9BMt5o A5rafc#bT&V^fr£Jl£^y^j$9 

^^tc^$tifc^7y^««9fcJ:D«ffl,*ti5o £*ifc:«fciK &fcjgfig 
£*iS*5s>*«**9£#J|!i*-£ lS'ay h ©^;V* l/-1f7teLT*7FM£tiS^ 

MtT5iV^*&Jllfc^7y^fiJ«9*^-rSfc±fBi:a* J ^C'&V^^ 
fl U *H«&i©Sg 9 m fc £l ^ gift® * 7 y * 9 ©?F«I^(i±fB 
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-tfiDX^gl 0 0 i:Htt©fllj$£bT^£o »9 0Ofc:feVvtZtt;*y-S>l 1 3 

D> *^P^iJDX^t;l©JI^|q]{343V^T/I^©^©{£rg«J;?3 
Alt® (^®3) t^fiv^{i[gx^i3iv^{igi3MbfcD^ JP#©B&¥#©{ftgfc 

c £ T\ zwi^^-s; t J: * jnx^«j©ff fc:fctt£l&teji&P©ttB© 

»JcoVvT[EI9 3SV0 9 4*fflV^SSWrSo #IS^Ji©f&9 0JTfcfc&nx 

if^L0^^p*sjpx^r» i©M3 f3&gLTv^TO£^LT^3o ei 

s *^P^M3*>f,iDX^tH©f^g|5fc:^»-rSo ^^P©iPX^tJ 

i ©^^(w^(t^^«j«{±Nz-e«>^ (N(ii/-if^Lt^-r?>jpxm% i ©a 

$lil*:r-y£^l&£#3ci£S;:£tK ipx^tl 1 © ft (3 £ tt % m%&p 

<DtiLW.*mm?z>z.hftx%z> 0 o^t), ^^p©jpx^»i©jp^iri^ 

^(t^mii©{4g^ffi3^f>Jpx^tJl©^ST-©gg^l (Nz) iif-So 
£©2E$I (Nz) £±IB/S3f¥ (N) T'l^l-^ilhfcct Df# btltz&mm: (z) £ 
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T. 3teL0*H*jftlP**lH 3 fcffig-r S i 5 tfiDXgg 1 fc*MS$ 

ftt^So £fc N 2 7li, ®9 4Tf£0^bfe^i&* (z 

0 9 5t± N £©V-^X;fr8&|ttEr*fctt©:7n-^*-h > ?&J5 0 toft 

^r^rsi o utmi 5izwirmim<DZ7 i y7si o i tmt-z&Zo & 

&£fcbT\ JQX^«5 1 © Z (ffi^|ql©^»* (z) 3 (S10 3), C 

ftfck i/-if jfe L oKWfe^ P fflaocttSita 1 ©rt«Jfc:ffi«$*5fc»fc:, Jpx 

i (omm 3 fctefltr s u-if^ l ©n^£«*p£ Lfcinx*taMij 1 © 
z $fi#ft©^«j*T-&s 0 o^jk inx^^i©ij^iqj{ci5jts*^ P 
©&©#&££ ftSo P o&WiJDXttfc&i©)^ #K^&<£ifcb 
T^ttSo 2|s:^»BT-(iJnx^tl 1 ©l*l»©»1iff5f5Efcil3fcjjS P 
$*Sfc«)©^l^tt*07*-^i:M3^j£t:|l3te^ P fc-M^-frSfctf)© 

=t-$ ■*m\^xym l i$ Mo mzmm-r^mmmmmmitm 2 imm©^-* £ 

JSWtJ&fiJteftSo u^l^Of ftiOr-^li^ftlJiglS 1 2 7fcX*^tbSo 
^ryrsi 0 5M^fy7Sl 0 7 {4131 5K*tilfi|o^fyrsi 
0 SM^ryrSl 0 7 MCT&So ^fyrsiO 7-ei|^tlfe|jST 
-^tt^-S?WW»l 1 5fcSI&ttSo ^^-^f&J«l 1 5t±, 3©M^* 
-^*SfctT Z 1 3£ Z IfcfrlRlO^SfrS-B-S (S10 9), Cft 
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1 3©£©&gf;::feV^ /VlZU-Vlb L ©Hftjft P {±Sffi3 IZftLWf&Z 

r-^li^WJMl 2 7£tf-bT^-* 12 9 fcjBS&tu £*ilc«k D ^E-* 1 
1 2 7 tttWfyrs 1 0 3T*fe££;ft,fcfg ISKjM©^-* 
5r-S?fi|»ffll 1 S&CC^Ojg©^-^*^-^ tfft L ©JSft^ P 

tfJnxftiitf 1 ©i*i«B£:fc3{ft1tt^ z l l 3 fc«t Wunmrno 1 * 

Zffi^ip](3#i!i^^s (SI 1 l)o d©M©ftSttx^t>i©aMfsr®T' 

015 fcwtI10<J07rfrs 113 £HtR£bT#fflWrairo$18 

•HFje^^f >5 fct&a .k^ cjox»jMtoi©rtijfc:^-r* (si i3) D « 

ft L P *SJDX^«5 l©rt8»©^ffl3ffi£i:&a{ftiEfcx Z fftX^- 

y 1 1 3fc«fc&il]X2tfe%l£ Z mi^mz^m^^^ (SI 1 5) 0 LT> * 

ryrsin fcra«fcbTanx#fc«j i orttttcgmsffitt&jgjft-r* (s 

117), Cl©^^^r^{±M^ffi«^inX^tJl©[*l§|S©M3^3£{C 

mn^wmt* (sii9), ^tuicfcDs m^ttM.<®)i*i/vzi>?y7°iz 
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&m ft* % v ^-£r^ N JDX*fi> t) 1 ^7>^ L iz < j| 

mi o^j] 

miQMfc&z u-vm^m^m^rmj^n^ i ©wastry 9 # 

^fiR$*ifcJpx^jfe*n©^ftBl7f»So /Vl/^l^-1f^L©^^{±Snx^ 
4fe l ©;w* i/-tf^L©«® (AOT) 3 §M L-cinx2t&% l ©rtSfc^fo 
£ft3o f Uv Mft&teLtjaT.tt&M l ©jp##fafc:fc^TJlE#©B&^#©tft§ 
fcWfi&Sftwao cft&©*f^T"C«JWM9'r > 5 fc$&oTinx*t&% l 

1 ©^©^©ffiKav-toftasti^^nso 

0 9 7 £B| 9 6 fc^-riOX**fe«& 1 ©»#*rB5Enffc 5 „ * ^ y * fflR 9 
lws 0 *5 y^*«9 ^iaiMi l©J?##fa£;fc^TjP#©^#©&e 
5 ry* 9 1 £Sl®3 (g®2 1) fc©ffilB*itWfift< fac i: 

El 9 8 (im 9 6 i:^«fc*na^Ji©m l Ofljfcflis ^-"ifjnx#ig£jgvvt 
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5 y ?mi& 9 its i/-if^LCD^^*5Dx^f» i com^mz^x 
{±0 9 8 \z^tm^.nmj] 1 ©£B#irffiEiT*& s 0 ??y?mi$,9 &mm 3 

«£*lT^3©T\ B*8fcJ&l-r£*5y*9 liigiS3X(i^0jSf til 
1 ^ItlltS £ t &X £ So 

«ffc N imnnmrn 1 oii3{:i?rAV7^ii/^->A«^^ti,^ 

y ^ 9 1 ^*PX^f» 1 ©gtffl 3 £t>*gM 2 1 #IrJ t/&ft£ £ tc «fc D % in 

3©|®g|#J:fci|£lft^©Ts 9 1 ©^R#ft©-fft£/J^ <T*£So ct 

So Z(Dfcti), ^^y^mU9^(Di)0CD^>VAm^WmM3izMtls M 
3©^^ t?>£ r ©SH<!i& ?k fOMJg^ < & 3 o 

I/— tf 3teL©«3fcjfe*i)PX^«l» 1 ©Jl^|p]t3 £^TJP«fr©^ 
#©<fcg «t D 3 fc:5SV^Ste:®ifllS bt^5s> 9 c i: 1 1 

So c©^ N ?5y?mw,9i±mj:Mm%)i<Dftffidp(Dmm2 lm^mm^ti 
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txm*ftl<D ^7^»9 f± N All* l/-if 3teL©H^^*JinX«*« 1 ©/¥ 
##fafc£V>TP#©¥#©f£[eJ;t)il® (A*TM) 3 ^vvfftgfclifiSLT 

% o Xf^lqJ© ^ 7 y * ffitt 9 ^YW^ia© ^ 7^||9A!^ fcipx 

»*«H0j?$^|qIfc:*^*ffiSIA«|qIDT?»Si:H Xffi^fqJ©^ 7 y ^OT9 

YW^[Rio^7^^^9 <6ftBf#£fc;£o fi^-r^@mT*t±^7iy 

$W$> 9 £©-^ Xftb^lqJOtO^fB^Yipili^lDjoWMh^J^J; < it 

tt#ft©^ 7 y ^«J» 9 ©{it® ^Yfi^lqj©;? 7 y 9 ©ffig££M&£-£ 
^^i«9«tHII2 HHfc?&frf*^ Xfi^[Sl©Wffli:Y«[ni© 
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£ tifcfcf bT\ * 9 ti-S ^7^S« 

-if ytL<Dm3L&& b&^©^ ^fc?FM^ns ^s»^««9 s*&-fcj&*-r 

W±K83 bfc «t "5 £ s #fl»li©Sg 1 0 #!] fc «ktt{^ *DX^^Ojp^^fpj 

tc: * f± s &HM4©&g * § a o jnx»fc»0jp £ -wsc^ * vxm 
yttiotim %£z.z>ztiz£\) s m^nmn w t & u -if #nx# wt^ ^ & a o 

—trjnx&it i o o b.mmv>Mf&*Lr^Zo m i omtt^xmzT—v i 

£DA*fffi (£153) fcjev^«Xttj*v^«fc«flfbfcD> »<fr©B&^#©& 
fifclBfllSbfeD-rSiifc^-CSSo 0 5 &ZM£|qrfc:&Ii 

£«£hfc£oT£K £ftf> ©M^ if &©Jfcftj&£inx#£$i<Di*ia$fc: 

fhW&m?M%m is >x i o 5 #inx*riit/ 1 ©JS##ft»i&i-3S-&#& 
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^moffittftmrnm t lx v^ s 0 

9 3 SOT 9 4^18BJ§bfelg9#Jtl^T"fcSo 

ntZo COMT-^tltbtXr-^Wl 1 bftzmzr-i?! 1 3 

^»$i]0-rs^ i:(cj;t) s w^©^m®3t#^cto(3-r?>o im^© 

^^®3^ig1-§Z|ft^^-^l 1 3©&§fc:feV^ Is-yftLOMft 

±mmui2n±s 0 9 3st>*®9 4^^tfe^ai* (z) ©^-^x 
^it^inx^r^cTO^iJja:©^-^ £i3ii-r 3$st&&*« 0 

12 7, 1 5S^Z|fi^^-^l 1 3t3<fc*K I)tffll/>X1 

o 5 1 «k bmytztittwx \s-y%<Dm%&®tm\±mT.nm.m i ©/p#©i§ 

xmrnrnmom i o#jm£ ix-ifflnx^&jco^-t, la i 4 ra-rn i 
« u-ymz-mmRvm i 5 f^tn i i/-ifjpx^©7D-^^ 

X^^7°S1 0 Utmi 5lZ7Ftmiffl(DX7'y7Sl 0 1 ^ISICT-^So & 

t N mi 5t^-r^i^j©x^^7°si o 3tmmizLx, mz-ftmaiow-z 
zmMtZo BzomfeffimRmnzttmyaiQmiiTmzmzbXs mmm® 

l©Z$ft*[ql©^KiM (z) £ife£<r3 (S10 3) o ^tt, V— *fftL©H# 

^ p ^ipx^ti i <Dnmz.\iiM%#%tzMz, m^nnm i ©m 3 \z®m 
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^IrI©#Kj» (z) t± x iox^^i©JP^iqifc^^Sipx^^©^fl<j^ 

^T97S1 0 5&T>*7s^y7*Sl 0 7OT1 5(C^-r^l^J©X7 i ^7'Sl 
0 5M^ts»7S1 0 7 i:KI«T?&3o 7fy7Sl 0 7 nmWZ tlttMffrr 

^ ©IjSt-^ » IT Z «7r-^ 1 1 3£ Z$fc£|iiiJ©;j£|&£-£& (SI 0 

9)0 c*ucj;*k wmm%mi 1 7©^ft©^#gtm3M4g-r5o z $4 

7sX-^ 1 1 3 ©£©&©fc£^Ts 'W* P-if^ L ©H3te/& P \t0M 3 (3 

WSt^f&J > 5 £^tfj!JDX*f» 1 OiI3 ©£fcW§^-#£^-f &<> £ 
©ife^H^^-^^Mra 1 2 7 ZifrLX^-* 12 9df>tt> CltUcJ; 
1 2 9t«^v^>5ff?a©ffi^liftA s ^^n^o 

1 2 7 £f±^&X:r y 7' S 1 0 3 T-^^tlfcfflttfa&g&a^-* 

-^WSC 1 1 5 ItZO&m&r-f ^3«t3V^T^ l/-if5te L ©Hft;& P 
xMSit) 1 ©ftgi$£:&&&gfc> z ftfix^-^ 1 1 3 £ DSDX^mtJ 1 £ Z $4 

(SI 1 l)o 

7,=r v r S 1 1 3 RVFXt- y 7* S 1 1 5 &E9 1 5 IzmtX^v 7 S 1 1 3 
^fyrsi l 5 £|pII$t-&£o &±fcJ:tK inxftfiitJ 1 & S/ y n y rfc 
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x. s c i: £ t) > *nx^r» i « u-^^oifsnx^ qrt ^ ^ & & <> 
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l x i o 8 (w/cm 2 ) mxT^/vi^i!** l /us&To&ftTzu— yyt* 

m& 1 x 1 0 8 (W/cm 2 ) J^±T^-o/^U^i|ia^ 1 //sJ^TCD^ft-? V— 

M^^^tf^MM^ffM-r^.xa^ii^-5^ ifipx^o 

gtflxlO 8 (W/cm 2 ) tt±T^o;^;V^t|i§^ lnsfeTF©^#T*l/ — if #485 
»U BfffBiPX^%©M^^^-f >{3^oTiUfB*PX^tl©F < 3gP{3Slf^ 

^^bUfc^T^Sffl^^b^*^tfQScK^4?fM-r«x@4#^s> 
i/-ifjpx^o 

5. miBl/-if^MA^mit^ti^b-1f^(±^-;i/Xl/-if^4^tp> 
Jg 1 ~ 4 ©l^T tifr £f3t£© b-ifiPX^ 0 

6 . luI3JPXM^©ft§|5^^^4^t)-B-T V-1f ft£Mlff S htt, - 
•o© *> HAM* flit i/-if bTituf3SpxM»©l«£ilft 

7. MI3*PX^»©«^^^^-fc-M-Tl/-1f^4mi-i>i:^ 1t 
lit© V— ifMifr £>fcH*T £ if ^^lufBSPX^-i-tJ© ftmzMft&%& 

t>i£TMte2>j5\*ifrt>mMt%, m&m i ~ 5 ©i^-r ttB*© i/— ifjpx^ 



in 
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ji i ~ i o ©^-r ti^ fc«a«o jnx^ 0 

1 2 . aulB^^*ffM1"?>X^ s 

^i~ii (D^-ftifrizmmou-ymjLij&o 
i 3 . fuf3#nxm«#7*£^<^ m&m i ~ i 2 (D^-rtitHzmmo 

i 4 . nmn^MMmte&mttmz'Sts, m>sm i ~ i 2 ©^m^is® 
©u— y-'inx^&o 

1 5 . mBm^MMm±*mfattm*^ts, 1-12 ©^-rtifrkHB 

1 7 . tufBJpx^tl©MfBa®t«^^/^ ^X(imM/^->^ffM^ 

titles m&m 1 ~ 1 6 ©^rtifrfctatB© u— tfapx^&o 

18. *^^©F*3gP{3«^^t)-frT> %k%&\Z&tt%,\Z->7AV- 
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gfJKtf 1 x 1 0 8 (W/cm2) ^-Cfr^JVlzmtfi 1 UsVXTVgkftT! U-Vft 
5 g^lxlO 8 (W/cm2) U±-Cfr-D^)VZm& 1 ^sfeiTO^T b— tf}fe£ 
MI3l£ifc©II]i&£|5©51bP&«II]ra 

lo nmnoftmz v-^%(om%^^^^, m^m i ~ 1 9 ©^im>wcf3ite 

ou-iftjnx^o 

2 01318© U-ifSPX^o 

f£x*i£il;L£K i/-ifjtjnx^o 

2 3. 1 W©*f W©ff Rfigftfc bfc V-if #©3l^£/jPX^itJ©ft 
^fc^to^d^l/-if^©^™^^S^R©«ffi*^BSax^»©W^ 
5 fc, luH3JPxmtl^i/-if^Ml5f"r^^^fcc);?5s tulB 
20 ^WrF^^ >{C^oTlui3SPxmtl©^{3#^liSJK(3j:^9feK«$^ 

2 4. 1 J^©HW©*tn<l#£ Ufc l/-if^©*^^PXm^©F«3 
^tl^b Wo l/-tfft©*f 

«^fc*5^5tf-^/^y-^^l x 1 0 8 (W/cm2 
25 ) W±T-^o^Vl/^«AU^sWT©^T"l/-if5 1 6^Bl*f-rsCJ:^J;D> lu 
fBOT^^ >W&^Tluf3SPX^tl©Mi3^^ y ^*3&£^t?&SCf^ 
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^-Ot^oXoiZ, m?tJ&k1Stt&V—!7W-&&1fi 1 x 1 0 8 (W/cm2 

2 6. 1 ^©*P3*©*RiH^* bfc U-if^©*^*inxmtl©rt 
»K£to*fro^-if#©«niB#*&?-*rc©£^ 

£5-T >£*&5«fc3J^ Jl3tej&fc:fett*lf-*^7-&£;& J l x 1 0 8 (W/cm 2 
) m±^^oyi;i/^ffi^lns^T©^T?u-1f^*ffRftf*r*iii:t:J;D N fu 

2 7. i5fffltR<B3tett*Rsfs* J *©ii«IHS*t!&a N WOT2 3-2 6®^ 

2 8. HufB*SP3<B^fi©*R4£* l/4«JHR©;fr{fl^*flsfc£ Dn»*-* % 
»^S2 3~2 7©V>1"ti3&»fcB«01/— ifjpx*«c 0 

2 9 . KnB»K*«*^-rsxg« N 

l/2&g«fc«fcDl/-if#0fl|fcfe£ii&9 0° £frEHE3*T> lufBAPX^ 
^tl/-if^^^|hf-r-SXS^iix.S> lf^JS2 3~2 8©V^-rtl^tfB«©l/ 

-ifjnx^^o 

3 0. «nBift3K*«*^fi8"r«xg^ 

lWBiDxjWfc»©jp*^riei*iftk lt\ HufBinx^%^iDS9 o° «^hme^ 

«s lulBiPXmt!tl/-1f^*^lt-r^X@^1i^^ N »^J12 3-2 8© 

vM*tiipfciatt© i/-if ipx^ 0 
3 1. 1 Wft©HH#©HHfi!#* bfe I/— tf^©^^^»PX^f^©l*l 
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5 32. svizmt* i /zswt©^;i/x is—yytzmmtz u-v^mts 

X 1 0 8 (W/cm2) ^±^^^J;a^^;V^l/-if^^^-r2,^^ 

° icimmmmtz 9 o° laiEisfli^s&fli*.^ w&ma 2%m<Dv-n^ 

20 

25 fctniffai/— yytmt. 
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x l 0 8 (W/cm») J^±t^SJ:a(c;^u^U-1f^^3fe-r?)^ 

3 6 . >V)/7J&1fi 1 usIXTcD^frX l^-lf^mtfr 3 l/— »f^i:> 
/VK* v -if ft©;i y § £ © ^ rtulB b -If £ ttStJ;* *i 

§ ; VW* V -If ft©;l "7 -©* t £ £»lg5 1" 3 ^ y-fM^fg 

iiuiSl/-1f)yiifr£mt*£*i^ 
lx l o 8 (W/cm2) \&±\zte%&o\zn)]/XV-V%*m%-fZ>m%^®ttis 

mm^v-mB^mfcx d mmzhz/viz v-if^©/^-©*^ t^m. 
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£i£;iSx i/-ifiaxg« 0 

lx 10 s (W/cm*) fit±fc«;4J:-5t:^^l/--if3fe*ltote"rSH*ffll/>X 
io lulB^ffi i/ D*bfc**ufc^v^ i/-if^©&3fejSi£j[inxm*r©rt 

mmxij^titcmamo^^ cs^^^ z ©*# $ ©hpsc-c^sjis 

20 ***** h©^^tuHB^MH^IBit^|g>b^»1-?»^MiR^hs 
3 8 . 1 #sJjTF©^;i/* X/-V%*\hM?Z> U-V%M£y 

ixio 8 (w/cm2) &±iztez&oizA)izu-vft*mftir%m%m\s>x 
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lulB 1/ >XWR*«-C3W? $ tifcH^fl! 1/ >X(c «fc & lift $ MtWA V -if 

t©^H«^^4?)lB^tfc^W^lBWIg^^ 
^^nfcB^^^l/>X^tf3te^©IBPt»©^|f*t:aEtJv>Tx £© 

^^i/-if^©;i^-^**©xAfc«^T<&Bu-if^*6aij*n 
ffiaiz-if^^^ttiiir^nfe^^xv-if^©^^©^— trtv— 

1x10 s (W/cm2) AiU:fc:fc<6J;5 fc^VI/Xl/-1f3fc***-r*ifc*ffll/>X 
HP«Sc©^:§^©A*fc:^v^B&fB^ffil/>X*^^^©iaP*©^ 
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)]/ X V -If ft <Drt V g 2 (DXil V ^ 1 1013 V -if ftfll 6 ffilt £ ft 
Iuf3 1/ -if ft» 6 ait £ ftfc A>V* 1/ -if %<DM%fo<D 

ix i o 8 (w/cm2) iik±\zt^^\z?v]/7sV-^%^§k%-r^m%mvyx 

luSB»©^ffll^>X§^tf^^{±^ti^tii§Pm^S^D> 
-if %o>M%& tetiaxttMrn® foBfc&t)® -5 ^ k N 
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Iff 1B^ 7 HWC^S fc «fc b M £ ft § ; VI/* b -if ft © ; w -©* t £ ZfctFgff 

io i/>x^tf^^©HPtK©^^^fc^^T> £ft£©*££-effM£ft<5 

15 4 1. luf3^M^@^MK^ til£tm<D®MX iff y h ©ii^*^-r S 

£tf§;i£s 6-4 0©^fftfrfcfBtt©l/-1finxgg o 

4 2 . i /zserRvw* l/— tfjteitauf* v-if^M^ 

20 tu f 3 1^ — VytW- is* *> fflAZMW* l/-if ft©^ 7-©* § $ * W»f 5>1 

huIB 1/ -if ft» e, fcfclf* £ ft fc; vi/* 1/ -if %<Dm%&<D V—trtV 
lx io 8 (w/cm*) ^{c^S^dt^^U-if^^^l-SH^^iix 

mm^nmnowm^fe? j x;}&ot;vm i/-if^©^^^TO^jt 
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5 1913/^7 -BWf^afc «t D Htt£ft3^;i/X I'-ifft©^?-©*^ fcgaR 

i: & 6 £ -5 fcfu 13 Is — tf^6» 6 fctSU $ ft S ; Vl/X U -if %(D > 1 7 - ©:* 

4 3 . 1 /usurp ®;V]/7> v-*?%*mMir2> U-yytMb, 

tWBi/— If 3tMfr£> ant^ftfe/wx u-if ft©Hft^© tf~^7-®B£# 
is i x i o 8 (w/cm2) w±tft5«t"5ty«;i/^ix— »f3te*is^-rsii^u>x 

^ 

20 afffc-S-fc^s^i^ 

25 MtZZtlzk*), lulBrtfiPfc l^cafeJtX^y h#^$£ft> 

*WaiiPCT»*«fc«fcD»l»*ft*llPtt©^**fca«x*y h©^i: 
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10 1 x 1 0 8 (W/cm*) W±JC)ft5 < }:"5fc:/VI/^l/-if3fc*ll3te-raH5fcfflU>X 
25 fcfltiU 

traau^xam^mk nrreiipjBaHR^sfcj: b*w$nfcHPfto^:gt* 
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lx i o 8 (w/cm2) w±fc:s:a«tafc^;i/xi/— tf^H3fc"rs*jtefflu>x 

BMPjWlif^©fc«k 5 H«S*n* ©III fcOJlXsKs; hOif^i: 
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i x i o 8 (w/cm2) \*±.\zu%&o^)\/*v-^%*m%-s-z>M%m\syx 

m(D*%$ ©at* mmmmmm^mfr & *k« h»r*i9 ^ 
huSB^ < y hm&¥®x wane > xsft^gfck tufaifiam^g t «t & msa* 

4 7. «^^7-ji^«fc«tDji^*Hfc/^-©*#***^«*^ 
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4 8. l9BHP«^^®fcJ:D»*nfcllPft©^t?**ftwt-*aiw 
S> »*S4 3X«±4 4IB«©1/— ifiPXMo 

4 9 . «HB«i381R^©fc«fc D^^tife^l©^7-©^:t^St>*i§P^©^ 
5 S**awfS*^S*«jl* % M^S4 5Xfc*4 6f3«e©l/-if»DX^g 0 

5 o . MiB^®f^7-r >tt&^TBufaspxmt»©ButB«ic7Bj^^nfe 

10 TJa*f** J ^bbfc««tf*SJB*f*SS'fb^©'5-fe^*:< k*l>?Mi*»— o* 
15 

/VK* l/-if Jte©/l«7-*«riB» lXigJ;D^§<XH:'h$<3&S«fc-5 £31® 

U ^^vi/Xi/-if^©«^*Hui3inx^t)©^^^t)«^ lulBJnx 

*t**fc^;i/a u— w^ntrr a tiz& \) s tffta&nx^ti©^©-®^^ 
^ >^?&oTtufBjpx^»©«^^«jR^ «k *fl&©afeH««*^-r 

20 5i2H^ 

. *ffiZZ>, I/— ifJPX^o 

5 2. ^;i/^l/-1f^©*^^iPX^%©|*j^^t)-frT^ tuf3AQX*r 

^^xmrnm^mmo^mz^^mizx^mmm^mir^m 1 xn 

25 h> 
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£ D < Xl±>b£ < &3 <fc 5 fcTO u fro/W* i/-if #©JI^£fui3;?JP 

5 3 . ;vi/*iig# i AdsOT©^vu^ i/-if3fe*ajjj-rs u—yytmt, 

io l x l o 8 (w/cm 2 ) ^±(c:^s«t'5{c>'i;i/^i/-if3fe*^1-5^^^ 

15 

. ^fj^-^Ts ^/Vi/X©^;v^i/-lf^*|fif3SPXM^tit-^l*'r?)i!i iifc «fc 
20 !) % BufBTO^7^>{3f&oTt5f3^^^©Hul3a$cM^^y h*s?f^n 

25 &flt*^ I/— tfJPX^g„ 

5 4 . 1 AisOT©^^^ I/— If ft£tBirr 3 V-if^i^ 
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ixio 8 (w/cm2) &±iz&2>&5iz/viz]s-° yytzmyt-tzmyt^mts 
&m$KT, mmvixcDsvixis-vftzmmujiMMmzmmi-zz. tizx 
ixio 8 (w/cm2) ^ic^s^^^vi/xv— v%*mt^%m&n.}L, 
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15 ^iixSs u— !fjpx^g 0 

It5fc«5 3~5 5©V^•rH^{;fB«©l/-1f^QX^So 

BufBi/— y 6 fcHUSftS; i/-1f b & LMmi<D*.£i< *m 
25 ®r5^&f&SM&*©^ 
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